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PREFACE 


Surgery  is  no  longer  “  a  mere  mechanic  art.”  Out  of  the  old 
surgery  which  placed  so  great  a  stress  upon  technique  a  new  surgery  is 
being  evolved,  a  new  conception  is  being  formed,  the  application  of  which 
belongs  to  no  passing  event,  the  future  of  which  no  one  can  prophesy. 

Functional  surgery,  if  one  may  use  the  term,  belongs  to  all  the  future. 
Take,  for  example,  abdominal  diagnosis,  where  the  mechanism  of  pain  is 
a  question  of  vast  complexity,  and  the  evaluation  so  essential  to  diagnosis. 
Again,  the  latter-day  investigation  of  anaesthesia  opens  a  new  field  and 
warns  the  surgeon  that  every  function  of  the  nervous  system  must  be 
given  detailed  consideration.  The  study  of  antiseptics  has  linked 
Ehrlich’s  conception  of  chemical  action  with  the  daily  technique  of  the 
operating  room  and  extended  the  domain  of  bacteriology  in  the  scien¬ 
tific  treatment  of  wounds.  It  is  such  advances  as  these  that  we  have  at¬ 
tempted  to  incorporate  with  the  portrayal  of  the  technique  of  various 
surgical  clinics.  ,The  foundation  was  found  m  Burghard’s  Surgery, 
whose  various  contributors  in  collaboration  with  the  editors  have  added 
proved  procedures  from  American  clinics  and  revised  the  various  chapters 
in  the  light  of  the  developments  in  surgical  practice  produced  by  expe¬ 
rience  in  war. 

The  loose-leaf  form  of  the  Oxford  Surgery  will  permit  the  editors  to 
present  the  future  changes  in  British  surgery  and  incorporate  the  best 
thought  of  the  leading  American  clinics. 

The  originality  and  individuality  obtained  in  these  volumes  will  be 
sought  rather  than  a  colourless  enumeration  of  operative  procedures. 
Categorical  enumeration  of  operations  of  historical  interest  only  and  pro¬ 
cedures  not  demonstrated  by  actual  experience  to  be  of  value  will  be 
avoided. 

The  editors  wish  to  express  to  the  various  contributors  and  to  those 
whose  contributions  are  being  prepared  for  future  insertions  the  apprecia¬ 
tion  of  the  surgeons  of  America  and  Great  Britain  for  their  unstinted 
and  unselfish  labour  during  a  time  when  they  are  so  occupied  by  duties 
necessitated  by  the  exigencies  of  war. 

F.  F.  Burghard. 

Allen  B.  Kanavel. 
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CHAPTER  I 


GENERAL  CONSIDERATIONS 

It  will  be  best  to  discuss  briefly  the  general  considerations  applying 
to  each  type  of  operation  practised  upon  joints,  reserving  for  special 
description  in  subsequent  pages  special  points  in  these  operations  upon 
individual  joints. 

ARTHROTOMY 

Arthrotomy,  or  simple  incision  of  a  joint,  is  useful  in  many  affections 
and  is  much  more  frequently  resorted  to  at  the  present  day  than  at  any 
previous  period  in  the  history  of  surgery.  Formerly,  to  incise  a  joint  of 
any  size  was  to  imperil  its  movements  and  possibly  to  entail  amputation 
of  the  limb  or  loss  of  life.  Owing  to  the  complexity  of  most  of  the 
joint  surfaces  and  the  number  of  recesses  in  connexion  with  them  they 
are  difficult  to  drain  and,  should  sepsis  occur,  the  results  are  likely  to  be 
more  serious  than  they  would  be  in  a  wound  that  can  be  drained  freely. 

Indications,  (i)  Arthrotomy  is  often  required  for  simple  explora¬ 
tion  of  the  joint  in  order  to  determine  the  nature  of  the  lesion  and  to 
settle  the  appropriate  treatment. 

(ii)  In  suppurative  arthritis  a  free  incision  must  be  made  into  the 
joint  in  order  to  establish  effective  drainage. 

(iii)  Arthrotomy  is  called  for  in  cases  of  acute  non-purulent  effusion 
of  rheumatic,  gonorrhoeal,  or  traumatic  origin  in  which  the  effusion 
refuses  to  respond  to  other  measures  and  threatens  to  weaken  the  joint 
permanently  by  overstretching  its  ligaments.  It  is  especially  indicated 
in  those  cases  in  which  there  is  any  doubt  as  to  the  exact  nature  of 
the  case,  as  the  possibility  of  some  internal  derangement  must  always  be 
borne  in  mind. 

(iv)  For  the  extraction  of  a  movable  body  in  the  joint,  or  in  the 
rarer  cases  of  a  foreign  body. 

(v)  At  the  present  day  arthrotomy  is  probably  most  frequently  prac¬ 
tised  as  a  preliminary  to  the  removal  of  a  displaced  semilunar  cartilage. 
It  is  also  a  preliminary  to  the  operations  for  various  other  internal 
derangements  of  the  joint. 

Operation.  In  all  cases  the  most  scrupulous  care  must  be  taken 
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to  disinfect  not  only  everything  that  comes  into  contact  with  the  wound 
but  also  a  wide  area  of  the  patient’s  skin.  In  nearly  all  these  cases  the 
surgeon  desires  to  have  the  joint  moved  in  some  particular  direction 
during  the  course  of  the  operation  so  that  he  may  obtain  better  inspection 
of  or  better  access  to  certain  parts  of  the  joint.  For  this  purpose  the 
assistant  has  to  bend  the  joint,  and  it  is  quite  common  to  see  him  grasp 
the  limb  by  some  portion  that  nas  escaped  purification  prior  to  the 
operation;  this  mistake,  of  course,  may  lead  to  very  serious  conse¬ 
quences.  The  limb  on  both  sides  of  the  joint  should  be  securely  wrapped 
up  in  sterilized  cloths  bandaged  firmly  on  so  that  they  cannot  get 
displaced. 

The  position  of  the  limb  and  the  surgeon  and  the  site  and  length  of 
the  incision  will  be  determined  partly  by  the  individual  joint  and  partly 
by  the  particular  object  of  the  operation;  this  is  dealt  with  more  fully 
in  connexion  with  the  individual  joints.  In  all  cases  it  is  important  to 
arrest  all  haemorrhage  before  the  joint  is  opened,  and  it  is  well  to  dis¬ 
tinguish  between  the  capsule  of  the  joint  and  the  synovial  membrane 
and  open  each  by  a  separate  incision.  In  the  earlier  stages  of  the  opera¬ 
tion,  before  the  joint  has  been  incised,  the  use  of  chemical  antiseptics 
is  admissible,  if  the  surgeon  be  in  the  habit  of  employing  them.  When, 
however,  the  synovial  cavity  has  been  opened,  all  chemical  antiseptics 
should  be  abandoned,  as  their  use  is  likely  to  irritate  the  synovial 
membrane;  sterilized  salt  solution  at  a  temperature  of  ioo°  F.  should 
be  substituted. 

All  manipulations  of  the  joint  cavity  should  be  of  the  gentlest  de¬ 
scription  consistent  with  the  object  in  view.  The  edges  of  the  synovial 
membrane  may  be  caught  in  fine-toothed  catch  forceps  and  held  apart 
by  an  assistant.  If  retractors  be  used  they  should  be  blunt  hooks,  and 
no  force  should  be  employed.  All  manipulations  inside  the  joint  should 
be  done  with  forceps  if  possible,  and  the  finger  should  only  be  introduced 
if  it  be  absolutely  necessary;  in  this  way  unnecessary  bruising  is  avoided. 
All  traction  should  be  as  light  as  possible  and  any  incisions  should  be 
cleanly  made  with  instruments  as  fine  as  is  consistent  with  the  effective 
performance  of  their  duties. 

When  the  object  of  the  operation  has  been  attained,  great  care  must 
be  taken  to  see  that  bleeding  from  the  joint  cavity  has  ceased  entirely 
before  the  synovial  membrane  is  sutured.  Ftanorrhage  generally  ceases 
readily,  except  when  an  artery  has  been  wounded,  and  this  should  be 
picked  up  and  tied.  Exposure  to  the  air  or  douching  with  saline  solution 
at  a  temperature  of  1 1 5 °  F.  usually  suffices  to  stop  oozing  quickly;  it 
is  inadvisable  to  employ  drainage  if  it  can  be  avoided.  The  articular 
cavity  should  be  closed  in  two  separate  layers  if  possible,  one  suture 
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of  the  finest  catgut  taking  up  the  cut  edges  of  the  synovial  membrane, 
the  other,  rather  stouter,  approximating  the  incision  in  the  capsule ;  the 
skin  wound  is  sewn  up  separately.  When  possible  a  flap  should  be  raised 
over  the  proposed  incision  in  the  capsule,  so  that  when  the  wound  is 
sutured  the  cicatrices  in  the  various  structures  do  not  correspond. 

ARTHROPLASTY 

From  the  early  days  of  surgery  it  has  always  been  an  important 
object  to  obtain  mobility  in  ankylosed  limbs.  Many  plans  have  been 
adopted  and  much  time  and  trouble  have  been  expended,  but  it  must  be 
confessed  that  the  results  have  hitherto  been  disappointing.  Within 
recent  years,  however,  the  work  of  Murphy  has  opened  up  wider  possi¬ 
bilities  in  this  direction.  Briefly  stated,  his  method  may  be  said  to 
imitate  by  art  what  occurs  in  nature  when  an  ununited  fracture  results 
from  the  interposition  of  soft  structures  between  the  fractured  ends. 

The  operative  technic  for  arthroplasty  on  the  knee,  hip,  elbow,  and 
shoulder  joints  as  originated  by  John  B.  Murphy  and  modified  in  some 
of  the  details  by  Kreuscher,  deals  entirely  with  attached  pedicled  flaps 
of  fat  and  fascia.  *  In  every  instance  the  part  to  be  operated  upon  is  most 
carefully  prepared  by  shaving  and  cleansing  the  skin  thoroughly  the  day 
preceding  the  operation.  Immediately  before  the  operation  is  begun 
and  after  the  patient  has  been  placed  in  the  proper  position  on  the 
operating  table,  the  skin  is  again  cleansed  with  alcohol  and  ether,  fol¬ 
lowed  by  a  coating  of  gutta-percha  solution,  which  is  a  i $  solution  of 
gutta-percha  in  acetone.  Throughout  the  entire  operation  the  strictest 
asepsis  and  the  non-hand-contacting  technic  is  used.  No  portion  of  the 
instrument  which  has  touched  the  gloved  hand  is  introduced  into  the 
wound.  The  ligatures  and  sutures  are  all  tied  with  forceps. 

Operation.  The  actual  details  of  the  operation  will  vary  with 
the  individual  joint  for  which  the  operation  is  done,  but  generally 
speaking  the  steps  of  the  operation  are  as  follows: — The  joint  is  fully 
exposed  by  whatever  incision  may  be  most  suitable.  The  union  between 
the  bones  is  divided  by  knife,  saw,  or  chisel  according  to  the  nature  of 
the  uniting  medium.  The  articular  surfaces  are  then  shaped  in  any  way 
that  the  surgeon  may  think  will  best  facilitate  movement,  the  most 
essential  point  being  that  the  surfaces  are  chiselled  or  scraped  until  they 
are  perfectly  smooth.  The  next  step  is  to  see  that  there  are  no  contracted 
structures  that  will  interfere  with  the  desired  movements  of  the  joint, 
and  with  this  object  attempts  are  made  to  carry  the  limb  through  the 
full  range  of  the  movements  desired.  This  is  done  by  the  assistant 
whilst  the  surgeon  examines  for  the  presence  of  tight  bands  or  liga- 
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mentous  structures  and  divides  them  freely.  If  the  obstacles  to  move¬ 
ment  be  contracted  muscles,  their  tendons  should  be  lengthened  instead 
of  being  divided. 

The  contraction  preceding  the  ankylosis  may  have  been  so  great 
that  vessels  or  nerves  may  be  endangered  by  the  straightening  process. 
Here  it  will  be  a  consideration  whether  the  limb  should  be  gradually 
stretched  by  extension  and  the  arthroplasty  finished  at  a  subsequent  date 
when  the  limb  is  straight,  or  whether  sufficient  bone  should  be  cut  away 
to  enable  the  limb  to  be  brought  into  the  desired  position  without 
endangering  these  important  structures.  This  question  will  be  largely 
determined  by  the  joint  in  question.  For  instance,  the  sacrifice  of  bone 
in  the  upper  extremity  is  a  matter  of  small  importance  as  compared  with 
the  lower  extremity,  in  which  it  affects  locomotion  considerably. 

The  most  important  part  of  the  operation  is  the  means  adopted  for 
maintaining  the  movement  thus  obtained,  and  the  work  of  Murphy 
holds  out  considerable  promise  in  this  direction.  A  thick  layer  of  the 
neighbouring  soft  structures  is  detached  in  the  form  of  a  flap  correspond¬ 
ing  in  its  dimensions  to  the  cross-section  of  the  joint,  and  is  laid  in 
between  the  bone  ends  and  fastened  in  position  by  sutures.  The  origin 
of  this  flap  is  not  a  matter  of  great  importance,  but  it  should  contain 
plenty  of  fat  and  areolar  tissue.  This  substance  seems  to  be  most  suited 
for  promoting  movement,  as  it  develops  bursae  readily,  and  in  practice 
it  has  been  found  to  answer  the  purpose  better  than  anything  else.  The 
incision  in  the  capsule  is  closed  without  a  drainage  tube. 

After-treatment.  Passive  movement  is  begun  as  soon  as  possible. 
When  the  ligamentous  connexions  between  the  articular  ends  have  not 
been  divided  too'  freely  it  may  be  practised  from  the  third  or  fourth 
day ;  when  the  contrary  is  the  case  a  week  or  ten  days  should  be  allowed 
to  elaspse.  At  first  passive  movement  will  have  to  be  done  under  gas, 
but  it  must  be  persisted  in  regularly  and  the  range  of  movement  should 
be  steadily  increased ;  this  should  be  accompanied  by  massage.  The 
object  is  to  develop  a  fairly  thick  layer  of  connective  tissue  between 
the  two  joint  ends,  and  the  formation  of  a  bursa  in  this  to  act  as  a 
synovial  cavity.  Very  promising  results  have  been  obtained  by  persever¬ 
ing  attempts  in  this  direction. 

ARTHRODESIS 

This  operation  is  the  converse  of  the  one  just  described  and  has 
for  its  object  the  replacement  of  an  unduly  movable  joint  by  a  stiff 
one. 

Indications.  The  aim  of  this  operation  is  to  produce  ankylosis  in 
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a  paralysed  and  flail-like  joint,  and  so  to  allow  movements  to  be  carried 
out  in  a  limb  which  were  previously  impossible.  The  operation  is  applic¬ 
able  in  both  extremities,  and  is  called  for  in  bad  cases  of  infantile  paraly¬ 
sis  in  which  it  is  impossible  to  restore  movement  by  tendon-grafting  or 
muscle-transplantation.  Thus  it  may  be  very  useful  to  stiffen  a  flail  knee- 
joint,  as  the  patient  will  then  be  able  to  walk,  provided  that  there  be 
enough  power  left  in  the  muscles  moving  the  ankle  to  allow  the  weight 
to  be  borne  upon  that  joint  without  its  giving  way.  Similarly,  by  fixing 
a  flail  shoulder-joint  the  upper  extremity  may  be  moved  by  the  scapular 
muscles,  or  by  fixing  a  flail  elbow  the  hand  may  be  rendered  much  more 
useful. 

Operation.  The  operation  has  for  its  object  removal  of  the  articu¬ 
lar  cartilage  so  as  to  leave  large  areas  of  raw  bone,  which  are  then 
brought  into  apposition  and  kept  immovable  until  bony  union  has  taken 
place  between  them.  Removal  of  the  cartilage  is  best  effected  with  a 
chisel,  and  the  operation  should  be  done  with  the  least  possible  damage 
to  the  soft  parts,  so  as  not  to  weaken  the  limb  more  than  is  necessary. 
The  steps  of  the  operation  for  the  exposure  of  the  articular  surfaces 
must  of  course  vary  with  the  joint  operated  upon. 

Results.  The  limb  is  kept  rigid  until  firm  bony  union  has  occurred. 
Unfortunately,  however,  although  this  would  probably  follow  in  healthy 
subjects,  it  may  not  occur  in  these  cases,  possibly  owing  to  defective 
nutrition  of  the  parts.  However,  Union  may  occur  later  on  if  the 
limb  be  kept  in  some  light  casing.  Even  when  the  operation  fails  to 
secure  firm  bony  union  the  patient’s  condition  is  often  considerably 
improved.  Fibrous  union  takes  the  place  of  the  useless  flail-like  limb, 
and  at  the  worst  some  light  splint  has  to  be  employed  in  the  place  of 
the  cumbersome  and  heavy  metal  apparatus  that  would  otherwise  have 
to  be  worn. 


ARTHRECTOMY 

The  term  arthrectomy  strictly  implies  the  removal  of  the  joint  sur¬ 
faces.  As  the  term  is  generally  applied  at  the  present  day  to  removal 
of  tuberculous  disease  from  a  joint  it  is  therefore  somewhat  of  a  mis¬ 
nomer.  Strictly  speaking,  operations  such  as  excision  and  arthrodesis 
are  also  arthrectcmies.  The  term  is  a  bad  one  and  should  be  banished 
from  surgical  terminology;  its  true  significance  being  the  extirpation 
of  tuberculous  disease  from  a  joint  it  does  not  fall  into  the  scope  of  this 
article  and  will  be  dealt  with  by  Mr.  Stiles. 
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EXCISION 

By  excision  of  a  joint  is  understood  the  removal  of  the  articular 
surfaces. 

Indications.  In  non-tuberculous  cases  this  operation  is  done  chiefly 
for  extensive  injury  to  the  bones  entering  into  the  formation  of  a  joint. 
It  may  also  be  required  for  a  dislocation  which  is  not  reducible  by  other 
methods,  or  to  rectify  ankylosis  by  producing  a  movable  joint  or  by 
removing  the  deformity.  The  primary  object  of  the  operation  in  non- 
tuberculous  cases  is  to  remove  the  articular  ends  of  the  bone  in  order  to 
produce  either  mobility  or  stability,  or,  in  cases  of  extensive  injury,  to 
preserve  a  limb  which  would  otherwise  have  to  be  amputated.  The 
synovial  membrane  is  only  excised  in  so  far  as  it  is  removed  along  with 
portions  of  the  bone.  Operations  of  this  type  are  done  in  adults  for 
tuberculous  disease  of  the  joints;  they  will  be  dealt  with  by  Mr.  Stiles. 

As  these  operations  vary  entirely  according  to  the  joint  affected,  no 
general  rules  apply  to  them,  and  each  individual  joint  will  be  treated 
separately  in  the  following  chapters. 


CHAPTER  II 


OPERATIONS  UPON  THE  WRIST-JOINT 

The  only  operation  of  importance  in  connexion  with  the  wrist-joint 
is  excision.  The  joint  may  be  opened  in  an  operation  for  a  badly  united 
Colles’s  fracture,  but  in  that  case  the  operation  is  not  primarily  one  upon 
the  joint  itself. 

EXCISION  OF  THE  WRIST 

Indications.  Complete  excision  of  the  wrist  will  scarcely  ever  be 
required  for  any  condition  save  tuberculous  disease— a  condition  that 
does  not  come  into  the  scope  of  this  article.  Partial  excisions  are,  how¬ 
ever,  not  infrequently  practised  for  fractures  of  various  carpal  bones,  the 
knowledge  of  which  is  becoming  increased  by  the  use  of  radiography. 
When  these  fractures  are  compound,  the  bones,  or  portions  of  them, 
may  be  extracted  by  enlarging  the  existing  wound ;  otherwise  one  or 
both  of  the  incisions  recommended  by  Lord  Lister  {vide  infra)  may 
be  used. 

Operation.  Several  methods  of  excising  the  wrist  have  been  intro¬ 
duced  ;  of  these  only  Lord  Lister’s  will  be  described  here,  as  it  is  an 
excellent  dissecting-room  exercise,  and  may  also  be  used  for  a  partial 
excision  in  cases  of  injury.  It  is  described  as  follows  by  the  late  Mr. 
Timothy  Holmes  (see  Holmes’s  System  of  Surgery,  vol.  iii,  p.  748)  : — 

1  An  incision  is  made  commencing  in  front  over  the  second  metacarpal 
bone  internal  to  the  tendon  of  the  extensor  secundi  internodii  pollicis, 
and  running  Jong  the  back  of  the  carpus,  internal  to  the  same  tendon, 
as  high  as  to  the  base  of  the  styloid  process  of  the  radius.  The  soft  parts, 
including  the  extensor  secundi  internodii  and  the  radial  artery,  being 
cautiously  detached  from  the  bones  external  to  this  incision,  and  the 
tendons  of  the  radial  extensors  of  the  wrist  being  also  severed  from  their 
attachments,  the  external  bones  of  the  carpus  will  be  exposed.  When 
this  has  been  done  sufficiently,  the  next  step  is  to  sever  the  trapezium 
from  the  other  bones  with  cutting-pliers,  in  order  to  facilitate  the  removal 
of  the  latter,  which  should  be  done  as  freely  as  is  found  convenient. 
The  operator  now  turns  to  the  ulnar  side  of  the  incision  and  cleans 
the  carpal  and  metacarpal  bones  as  much  as  can  be  done  easily.  The 
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ulnar  incision  is  now  made  (see  Fig.  i).  It  should  be  very  free,  extend¬ 
ing  from  about  2  inches  above  the  styloid  process  down  to  the  middle  of 
the  fifth  metacarpal  bone,  and  lying  near  the  anterior  edge  of  the  ulna. 
The  dorsal  line  of  this  incision  is  then  raised  along  with  the  tendon  of 
the  extensor  carpi  ulnaris,  which  should  not  be  isolated  from  the  skin, 
and  should  be  cut  as  near  its  insertion  as  possible.  Then  the  common 


Fig.  1.  Structures  concerned  in  Lister’s  Excision  of  the  Wrist 
(Holmes’s  System  of  Surgery),  a,  The  radial  artery;  b,  Tendon  of  the  extensor 
secundi  internodii  pollicis;  c,  Metacarpal  of  index  finger;  Tendons  of — d,  Exten¬ 
sor  communis  digitorum ;  e,  Extensor  minimi  digiti ;  f,  Extensor  primi  internodii 
pollicis;  g,  Extensor  ossis  metacarpi  pollicis;  h,  i,  Extensor  carpi  radialis  longior 
and  brevior;  k,  Extensor  carpi  ulnaris;  ll,  Line  of  radial  incision. 

extensor  tendons  should  be  raised,  and  the  whole  of  the  posterior  aspect 
of  the  carpus  denuded,  until  the  two  wounds  communicate  quite  freely 
together;  but  the  radius  is  not  as  yet  cleaned.  The  next  step  is  to  clean 
the  anterior  aspect  of  the  ulna  and  carpus,  in  doing  which  the  pisiform 
bone  and  the  hooked  process  of  the  unciform  are  severed  from  the  rest 
of  the  carpus,  the  former  with  the  knife,  the  latter  with  the  cutting- 
pliers.  In  cleaning  the  anterior  aspect  of  the  carpus,  care  must  be 
taken  not  to  go  so  far  forward  as  to  endanger  the  deep  palmar  arch. 


EXCISION  OF  THE  WRIST 
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Now,  the  ligaments  of  the  internal  carpal  bones  being  sufficiently  divided, 
those  bones  are  to  be  removed  with  blunt  bone-forceps.  Next  the  end 
of  the  ulna  is  made  to  protrude  from  the  incision,  and  is  sawn  off,  as 
low  down  as  is  consistent  with  its  condition,  but  in  any  case  above  its 
radial  articulation.  The  end  of  the  radius  is  then  cleaned  sufficiently 
to  allow  of  its  being  protruded  and  removed.  If  this  can  be  done  without 
disturbing  the  tendons  from  their  grooves,  it  is  far  better.  If  the  level 
of  the  section  is  below  the  upper  part  of  the  cartilaginous  facet  for  the 
ulna,  the  remainder  of  the  cartilage  must  be  cut  away  with  the  pliers. 
The  operator  next  attends  to  the  metacarpal  bones,  which  are  pushed 
out  from  one  or  the  other  incision  and  cut  off  with  the  pliers  so  as  to 


Fig.  2.  The  Parts  removed  in  Excision  of  the  Wrist  by  Lord  Lister’s 

Method  (Holmes’s  System  of  Surgery). 

remove  the  whole  of  their  cartilage-covered  portions.  The  trapezium 
bone,  which  was  left  in  the  early  stage  of  the  operation,  is  now  carefully 
dissected  out,  so  as  to  avoid  any  injury  to  the  tendon  of  the  flexor  carpi 
radialis  or  to  the  radial  artery,  and  the  articular  surface  of  the  first  meta¬ 
carpal  bone  is  then  exposed  and  removed.  Lastly,  the  cartilaginous 
portion  of  the  pisiform  bone  is  taken  away;  but  the  non-articular  part 
is  left  behind,  unless  it  is  diseased,  in  which  case  it  should  be  removed 
entire.  The  same  remark  applies  to  the  hooked  process  of  the  unciform. 

‘  The  operation  is  one  of  the  most  tedious  and  difficult  in  surgery, 
but  it  appears  to  me  to  give  very  satisfactory  results,  and  therefore 
should,  I  think,  always  be  adopted  in  such  cases  as  are  favourable  for 
any  operation  at  all.  It  is  advisable,  if  not  necessary,  to  put  on  Esmarch’s 
bandage ;  so  that  the  view  of  the  parts  should  not  be  obstructed  by  blood. 
It  is  also  very  desirable  to  break  down  any  adhesions  which  the  tendons 
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may  have  formed  while  the  patient  is  under  anaesthesia  previous  to  the 
operation. 

‘  No  tendons  are  necessarily  divided  in  this  operation  except  the 
extensors  of  the  wrist,  for  the  flexor  carpi  radialis  is  inserted  lower  down 
than  the  point  at  which  the  metacarpal  bone  is  usually  divided. 

‘  In  order  to  ensure  motion,  particularly  in  the  fingers,  passive  move¬ 
ments  should  be  performed  from  a  very  early  period  after  the  operation. 
For  this  purpose,  Mr.  Lister  places  the  limb  on  a  splint  with  the  palm 
of  the  hand  raised  by  a  large  wedge  of  cork,  fixed  below  it;  so  that 
the  joints  of  the  fingers  can  be  moved  without  taking  the  limb  off  the 
apparatus.  Special  arrangements  are  made  for  keeping  the  splint  steady, 
and  for  preventing  displacement  of  the  hand  to  either  side.  Careful 
and  methodical  passive  motion  should  be  used  to  each  several  joint — to 
those  of  the  finger  and  thumb  almost  from  the  day  of  the  operation, 
and  to  the  wrist  as  soon  as  the  parts  have  acquired  some  firmness,  each 
movement,  pronation  and  supination,  flexion  and  extension,  abduction 
and  adduction,  being  separately  exercised ;  and  the  patient  should  be 
encouraged  to  make  attempts  at  voluntary  motion  as  early  as  possible. 
In  order  to  exercise  the  fingers,  the  portion  of  the  splint  which  supports 
them  may  be  removed,  while  that  on  which  the  wrist  is  received  is  still 
left.  Finally,  when  the  rigid  splint  is  left  off,  some  flexible  support  is 
still  to  be  worn  for  a  long  time.’ 

Ford  Fister  was  always  careful  to  provide  against  stiffness  of  the 
thumb  in  the  adducted  position  by  having  a  notch  or  deep  groove  cut 
in  the  lateral  aspect  of  the  splint,  so  that  the  thumb  could  hang  down 
well  away  from  the  other  fingers.  The  functional  results  after  the 
operation  are  very  fair,  but  a  moulded  wristlet  must  be  worn  for  several 
months  in  order  to  counteract  the  tendency  to  displacement  of  the  hand 
to  the  radial  side. 


CHAPTER  III 


OPERATIONS  UPON  THE  ELBOW-JOINT 

ARTHROTOMY  AND  DRAINAGE 

Indications,  (i)  The  elbow-joint  is  not  infrequently  the  seat  of 
acute  suppurative  arthritis ,  which  is  often  of  traumatic  origin  and  follows 
septic  wounds  about  the  point  of  the  elbow,  leading  to  suppuration  in 
the  olecranon  bursa  and  subsequent  infection  of  the  joint.  It  is  also 
occasionally  attacked  in  the  course  of  pyaemia,  but  is  rarely  affected  in 
acute  infective  osteomyelitis. 

(ii)  In  compound  fractures  of  the  olecranon  acute  suppuration  often 
occurs,  owing  to  the  direct  nature  of  the  injury  and  the  certainty  of  infec¬ 
tion  of  the  joint,  and  will  necessitate  arthrotomy  and  drainage. 

Operation.  As  a  rule  the  joint  can  be  drained  effectually  through 
vertical  incisions  in  the  posterior  part  of  the  capsule  on  either  side  of 
the  olecranon.  That  on  the  inner  side  must  carefully  avoid  the  ulnar 
nerve;  that  on  the  outer  side  should  be  just  behind  the  external  inter¬ 
muscular  septum  and  extend  downwards  far  enough  to  open  the  radio- 
humeral  joint.  As  a  rule  this  will  give  sufficient  drainage,  but  if  neces¬ 
sary  the  soft  parts  may  be  raised  from  the  front  of  the  internal  condyle 
and  the  capsule  exposed  and  the  joint  opened  from  the  front  also. 

The  limb  should  be  put  up  on  a  light  sterilizable  metal  splint  with 
the  elbow  at  right  angles,  and  it  will  be  well  to  practise  continuous 
irrigation  of  the  joint  with  normal  saline  solution  circulating  through 
the  drainage  tubes.  Should  this  be  impracticable  the  joint  should  be 
immersed  in  a  large  arm-bath  containing  normal  saline  solution  or  boric 
lotion  frequently  renewed. 

If  this  fail  to  drain  the  joint  satisfactorily,  a  vertical  incision  should 
be  made  down  to  the  bone  as  for  excision  (see  p.  17).  The  triceps 
tendon  is  split  centrally  as  in  that  operation,  and  the  olecranon  process 
is  chiselled  across  at  its  base  and  removed,  the  wound  being  left  open 
widely,  so  as  to  secure  efficient  drainage.  The  limb  is  placed  in  an 
elbow-bath. 

OPERATIONS  FOR  INTRA-ARTICULAR  FRACTURES 

Operations  for  fractures  involving  the  articular  surfaces  of  the  lower 
end  of  the  humerus  almost  invariably  require  operative  interference  if 
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the  functional  result  is  to  be  satisfactory.  Owing  to  the  complicated 
nature  of  the  articular  surfaces  the  least  irregularity  will  give  rise  to 
limitation  of  movement. 

Operation.  The  exact  incision  will  be  determined  mainly  by  the 

nature  and  extent  of  the  fracture,  which  in  its  turn  can  only  be  satis- 

* 

factorily  ascertained  beforehand  by  means  of  stereoscopic  radiograms. 
The  best  method  of  access  will  generally  be  by  vertical  incisions  along 
the  supra-condylar  ridges  reaching  well  down  the  condyles,  so  as  to  expose 
the  lateral  aspects  of  the  lower  end  of  the  humerus.  In  the  majority 
of  cases  it  will  probably  be  necessary  to  make  an  incision  on  each  side. 
The  soft  parts  are  carefully  peeled  off  the  capsule  front  and  back,  so 
that  the  joint  can  be  opened,  the  fracture  examined,  and  the  fractured 
surfaces  got  accurately  into  apposition  and  held  there  whilst  the  lower 
end  of  tU  bone  is  drilled  from  side  to  side  by  a  long  fine  electrically- 
driven  drill;  fixation  pins  are  then  made  to  transfix  the  fragments  from 
side  to  side.  The  exposure  of  the  lower  end  of  the  humerus  may  have 
to  be  very  free,  especially  in  the  case  of  a  T-shaped  fracture  into  the 
joint.  In  all  these  cases  the  soft  parts  should  be  peeled  off  the  capsule 
first  and  the  latter  then  incised  freely;  at  the  end  of  the  operation  the 
incisions  in  the  capsule  are  sutured.  In  fractures  involving  the  articular 
ends  of  the  bone  it  is  almost  always  necessary  to  pass  the  fixation  pins 
from  side  to  side,  as  nothing  can  be  applied  to  the  articular  surfaces  for 
fear  of  causing  a  projection  upon  them  that  would  interfere  with  move¬ 
ment.  When  there  is  a  T-shaped  fracture,  however,  it  will  be  necessary 
to  fix  the  reconstructed  articular  end  to  the  shaft  after  pinning  the  con¬ 
dyles  together  in  this  fashion,  and  this  may  be  done  by  the  application 
of  plates,  wires,  tacks,  or  any  other  fixation  method  that  the  surgeon 
may  deem  most  advisable.  After  fixation  has  been  accomplished, 
the  joint  is  kept  steady  in  the  position  in  which  it  is  to  be  put 
up,  which  will  generally  be  at  right  angles,  and  the  wound  is  then  sutured 
and  a  splint  applied  that  takes  a  firm  grip  of  the  limb,  but  is  hinged  at 
the  elbow  to  allow  of  flexion  and  extension.  A  metal  excision  splint  is 
a  useful  form,  as  it  allows  flexion  and  extension  of  the  elbow  and 
pronation  and  supination  of  the  forearm  to  be  practised. 

After-treatment.  The  chief  difficulty  in  the  after-treatment  is 
to  promote  union  between  the  fragments  whilst  avoiding  stiffness  in  the 
joint;  with  this  end  in  view  the  most  careful  attention  must  be  paid 
to  the  after-treatment.  Pronation  and  supination  should  be  practised 
from  the  first,  but  the  limb  should  remain  undisturbed  on  the  splint  for 
about  ten  days,  when  the  sutures  may  be  taken  out.  From  this  time 
onwards  careful  passive  movements  of  the  elbow-joint  must  be  practised. 
This  should  be  done  at  first  while  the  limb  is  on  the  splint,  the  region  of 
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the  fracture  being  steadied  with  one  hand  whilst  the  other  grasps  the 
forearm  and  flexes  and  extends  the  elbow  gently.  In  about  three  weeks’ 
time  the  range  of  movement  may  be  increased  considerably,  and  in  a 
month  the  patient  should  be  practising  movements  for  himself. 

OPERATIONS  FOR  FRACTURE  OF  THE  OLECRANON 

Indications.  Operative  interference  is  not  so  essential  for  fractures 
of  the  olecranon  as  it  is-  for  those  of  the  patella,  because  the  results  of 
non-operative  treatment  in  the  former  cases  are  not  entirely  unsatisfac¬ 
tory.  All  healthy  persons  under  forty  years  of  age  who  are  the  subject  of 
the  fracture  of  the  olecranon  accompanied  by  marked  separation  of  the 
fragments,  however,  should  have  the  fragments  fixed  by  operation.  For 
those  to  whom  the  strength  of  the  limb  is  important,  operation  is  neces¬ 
sary.  In  many  cases,  however,  admirable  mobility  and  even  a  fair 
amount  of  power  follow  non-operative  treatment. 

Operation.  In  all  its  essential  details  this  resembles  that  for  frac¬ 
ture  of  the  patella  (see  p.  66).  There  are  a  few  points,  however,  in 
which  the  two  operations  differ. 

The  incision  should  be  crescentic  or  horseshoe-shaped,  with  its  con¬ 
vexity  upwards  and  its  upper  limit  just  above  the  point  of  the  olecranon. 
Its  lower  extremities  should  be  about  half  an  inch  below  the  line  of  frac¬ 
ture.  The  flap  thus  marked  out  is  turned  down  and  the  olecranon  bursa 
and  the  fracture  are  exposed.  All  clot  is  turned  out  and  the  joint  is 
cleared  of  blood  by  irrigation  with  saline  solution.  Apposition  is  quite 
easy  and  it  is  unnecessary  to  pass  the  wire,  or  whatever  uniting  medium 
is  employed,  through  the  articular  surfaces.  The  bone  is  drilled  from  its 
posterior  subcutaneous  surface  to  the  middle  of  the  fractured  surface, 
care  being  taken  to  see  that  the  point  at  which  the  drill  emerges  on  the 
fractured  surface  corresponds  on  the  two  sides.  This  can  be  ensured  by 
bringing  the  fractured  surfaces  into  apposition  when  the  drill  is  protrud¬ 
ing  through  the  first  hole  and  making  its  point  mark  a  depression  in  the 
opposite  fractured  surface.  A  silver  wire  (No.  4  French  catheter  gauge) 
is  introduced  through  the  drill  holes  and  twisted  as  for  fractured  patella. 
It  brings  the  fragments  together  accurately  without  any  part  of  it  being 
within  the  joint  cavity. 

Wire  is  probably  much  the  best  material  for  fastening  these  fractures. 
It  should  be  of  the  gauge  recommended  above,  and  it  is  well  to  cut  a 
shallow  groove  or  recess  in  the  subcutaneous  surface  of  the  olecranon,  in 
which  the  twist  can  be  embedded  so  as  to  be  quite  out  of  the  way  of 
pressure  of  any  kind.  If  this  simple  precaution  be  taken  there  will  be  no 
necessity  to  remove  it  on  account  of  irritation.  Screws  and  nails  intro- 
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duced  through  the  upper  surface  of  the  olecranon  parallel  with  its  long 
axis  and  driven  into  the  shaft  of  the  ulna  have  been  much  advocated  and 
employed.  I  have  used  them  more  than  once  and  have  been  disappointed 
with  them,  although  the  result  on  the  operating  table  was  excellent.  The 
softening  of  the  bone  that  a  foreign  body  like  a  screw  sets  up  almost 
immediately  weakens  it  as  a  uniting  medium,  and  it  is  not  uncommon 
to  find  a  certain  amount  of  separation  occur  in  a  few  days'  time  and  to 
see  the  screw  pushed  out  from  the  bone. 

After-treatment.  The  limb  should  be  put  up  almost  fully  extended 
on  an  internal  splint  with  a  hinge  at  the  elbow.  Flexion  should  be 
increased  gradually  during  the  first  fortnight,  when  the  stitches  may 
be  taken  out,  and  gentle  massage  and  passive  movements  employed.  At 
the  end  of  three  weeks  the  patient  should  be  encouraged  to  move  the 
limb  freely  for  himself,  and  in  a  month  from  the  operation  the  functions 
of  the  limb  should  be  completely  restored. 

Operations  for  fractures  of  long  standing.  These  operations  are  very 
rare  indeed  nowadays  and  do  not  call  for  any  extended  notice,  as  they 
follow  exactly  the  lines  for  similar  operations  upon  fractures  of  the 
patella  (see  p.  74).  If  necessary  for  coaptation  the  triceps  tendon, 
which  is  fairly  thick,  can  be  lengthened  (see  Vol.  I,  p.  626). 


OPERATIONS  FOR  DISLOCATIONS 

Indications.  Operation  may  be  required  for  a  dislocation  of  the 
elbow-joint  which  has  passed  unrecognized  owing  to  excessive  effusion  in 
the  neighbourhood  of  the  injury,  which  has  been  deemed  to  be  due  to  a 
fracture.  Unless  a  radiogram  be  obtainable  the  existence  of  a  dislocation 
may  not  be  ascertained  for  a  long  time,  when  it  may  be  impossible  to 
reduce  the  dislocation  after  a  careful  trial  under  full  anaesthesia.  As  a 
rule  reduction  may  be  effected  safely  within  six  weeks  from  the  date  of 
the  injury,  and  it  should  always  be  attempted  up  to  that  time.  After  that, 
however,  the  adhesions  may  become  so  dense  that  the  force  required  to 
break  them  down  may  fracture  the  humerus  or  stretch  the  ulnar  nerve 
unduly,  giving  rise  to  paralysis;  for  dislocations  that  have  lasted  longer 
than  this  operation  is  advisable  without  attempting  reduction  first. 

Occasionally  it  may  be  necessary  to  operate  upon  dislocations  of 
recent  origin.  This  will  probably  be  due  to  the  fact  that  the  coronoid 
process  or  some  other  portion  of  the  articular  surface  has  been  fractured 
and  either  causes  recurrence  of  the  dislocation  or  mechanically  prevents 
reduction.  These  cases  strictly  come  under  the  heading  of  operations 
for  fractures  involving  articular  surfaces  and  are  dealt  with  in  exactly 
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the  same  way,  the  dislocation  being  easily  reduced  before  the  fractured 
surfaces  are  fastened  together. 

In  cases  of  unreduced  dislocations  of  long  standing,  the  operation 
will  often  take  the  form  of  an  excision,  as  it  may  be  impossible  to  get  the 
dislocated  surfaces  into  proper  position.  Reduction  of  the  dislocation, 
however,  should  be  possible,  provided  that  sufficient  exposure  of  the 
parts  is  obtained  and  that  there  is  no  fracture  of  the  articular  surfaces 
complicating  reduction  by  altering  the  joint  surfaces. 

Operation.  The  best  exposure  of  the  joint  is  obtained  by  two  ver¬ 
tical  incisions,  one  over  each  condyle.  The  inner  one  should  be  about 
five  inches  long,  the  outer  slightly  less,  as  it  must  not  extend  lower  down 
than  the  head  of  the  radius  for  fear  of  damaging  the  radial  nerve.  By 
careful  dissection  the  soft  parts  are  raised  from  the  front  of  the  capsule, 
which  is  left  intact,  and  a  thin  flexible  spatula  is  passed  beneath  them 
from  the  inner  to  the  outer  incision  so  as  to  lift  them  out  of  the  way. 
This  gives  perfect  access  to  the  front  of  the  joint,  and  it  may  then  be 
possible  to  effect  reduction  by  traction,  checking  its  effects  by  the  fingers 
in  the  wound  placed  over  the  front  of  the  joint.  If  this  fail,  the  soft  parts 
are  peeled  from  the  capsule  behind  as  far  as  the  margin  of  the  olecranon, 
and  the  joint  is  opened  on  the  inner  side  by  dividing  the  remains  of  the 
internal  lateral  ligament.  The  finger  can  be  then  passed  into  the  joint 
and  the  condition  of  affairs  ascertained.  Any  tight  structures  should  be 
divided,  and  traction  should  then  bring  the  bones  into  position  without 
any  risk  of  doing  damage  either  to  the  vessels  or  the  ulnar  nerve. 

After  reduction  the  joint  is  closed  as  accurately  as  possible  and  the 
elbow  and  forearm  are  supported  in  a  large  sling.  Movement  is  practised 
early  and  vigorously.  It  will  probably  be  necessary  to  move  the  limb 
frequently  under  anaesthesia. 

EXCISION  OF  THE  ELBOW 

Indications,  (i)  The  affection  for  which  excision  of  the  elbow  is 
most  frequently  done  is  tuberculous  disease;  this  is  dealt  with  by  Mr. 
Stiles,  and  the  operation  for  it  will  not  be  described  here. 

(ii)  Injuries  to  the  elbow  frequently  require  partial  or  complete 
excision  of  the  joint.  These  are  generally  fractures  involving  the 
condyles,  which  have  united  with  the  fragments  in  a  faulty  position  or 
with  superabundant  callus. 

(iii)  Unreduced  dislocations  may  require  excision  of  the  joint,  but 
as  a  rule  this  will  not  be  called  for  unless  they  are  complicated  by  a  frac¬ 
ture  of  the  articular  surfaces,  which  prevents  proper  reduction  of  the 
dislocation  (vide  supra). 
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(iv)  The  most  common  non-tuberculous  affection  for  which  excision 
of  the  elbow  is  required  is  ankylosis.  The  results  of  excision  of  the 
elbow,  both  with  regard  to  the  range  of  movement  obtained  and  the 
power  that  can  be  exerted,  are  so  satisfactory  that  a  patient  may  always 
be  safely  advised  to  undergo  excision  with  the  object  of  substituting  a 
movable  elbow  for  a  stiff  one,  provided  that  he  has  reached  the  age  when 
growth  in  the  bones  has  ceased.  Excisions  prior  to  this  age  are  apt  to 
be  disappointing,  owing  to  the  large  amount  of  bone  thrown  out  sub- 
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Fig.  3.  Reflection  of  the  Soft  Parts  in  Excision  of  the  Elbow.  The  triceps 

aponeurosis  is  being  turned  off  the  condyles. 

sequently;  this  limits  movement  considerably,  and  may  even  reproduce 
the  ankylosis. 

(v)  In  acute  suppurative  arthritis  the  joint  may  have  to  be  drained 
by  a  modified  excision  of  the  joint,  namely,  removal  of  the  olecranon 
(seep.  13). 

(vi)  A  fracture  of  the  head  of  the  radius  may  necessitate  a  partial 
excision  of  the  joint;  this  will  be  limited  to  removal  of  the  fractured 
portion  of  the  bone. 

(vii)  Unreduced  dislocation  of  the  radius  will  necessitate  a  similar 
procedure. 
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Operation.  Only  one  form  of  operation,  that  by  the  classical  ver¬ 
tical  incision  of  Langenbeck,  will  be  described  here.  This  is,  on  the 
whole,  the  most  suitable  method  for  most  of  the  conditions  enumerated 
above;  other  methods,  which  are  more  suited  for  tuberculous  disease, 
will  be  described  by  Mr.  Stiles. 

The  assistant  holds  the  limb  so  that  the  upper  arm  is  vertical  and 
the  elbow  is  Hexed  at  an  angle  of  1 35 0 T  while  the  surgeon,  standing  on  the 
affected  side,  makes  an  incision  four  inches  long  with  its  centre  over  the 


Fig.  4.  Sawing  the  Humerus  in  Excision  of  the  Elbow.  The  saw  is  applied 

above  the  level  of  the  condyles. 

tip  ofThe  olecranon  in  the  middle  line  of  the  limb.  This  incision  should 
go  down  to  bone  throughout,  the  lower  half  reaching  the  subcutaneous 
surfaces  of  the  ulna  and  the  olecranon,  whilst  the  upper  half  opens  the 
joint  and  enters  the  olecranon  fossa  of  the  humerus  (see  Fig.  3).  The 
tendinous  expansion  of  the  triceps  and  anconeus  is  now  turned  off  each 
side  of  the  olecranon,  partly  with  the  point  of  a  stout  short-bladed  knife 
kept  closely  in  contact  with  the  bone,  and  partly  with  a  Farabeuf’s  rugine 
(see  Fig.  271,  Vol.  I),  which  is  excellent  for  this  purpose.  The  begin¬ 
ner  is  apt  to  damage  the  soft  parts  unduly  by  scraping  at  them  with  the 
rugine  to  the  entire  exclusion  of  the  use  of  the  knife.  The  latter  is  a 
most  useful  instrument  provided  that  the  surgeon  knows  how  and  where 
to  use  it,  and  that  he  keeps  command  over  it  lest  its  point  slip  and  cut 
across  the  expansion  of  the  triceps,  which  would  seriously  interfere  with 
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the  functional  results  of  the  operation.  As  the  soft  parts  are  turned  off 
the  sides  of  the  olecranon  the  posterior  ligament  of  the  joint  is  reached 
and  opened,  and  while  this  is  being  done  the  assistant  extends  the  limb 
somewhat,  so  as  to  relieve  the  tension  on  the  soft  parts.  Each  condyle 
is  cleared  in  turn,  and,  when  the  soft  parts  have  been  turned  sufficiently 
far  forward  to  clear  the  front  of  the  condyle,  the  joint  is  fully  flexed, 
so  that  the  bones  project  through  the  incision.  The  lateral  ligaments 


Fig.  5.  Sawing  the  Radius  and  Ulna  in  Excision  of  the  Elbow.  The  saw 
is  applied  above  the  level  of  the  orbicular  ligament. 

are  now  divided  and  this  allows  the  bones  to  come  apart.  By  flexing 
the  elbow  acutely  the  lower  end  of  the  humerus  is  made  to  project  freely 
from  the  wound,  and,  after  clearing  its  lower  end  from  the  soft  parts  by 
a  few  touches  of  the  knife,  the  saw  is  applied  just  above  the  level  of  the 
condyles  (see  Fig.  4)  and  the  whole  of  the  articular  surface  is  removed. 

The  articular  ends  of  the  bones  of  the  forearm  are  next  removed. 
They  are  cleared  by  a  few  touches  with  the  point  of  the  knife  and  are 
made  to  protrude  prominently  from  the  soft  parts  by  the  assistant,  who 
thrusts  them  up  by  grasping  the  wrist.  The  saw  is  applied  just  at  the 
commencement  of  the  head  of  the  radius,  so  as  to  preserve  the  slightly 
expanded  portion  of  the  neck  which  retains  the  bone  in  the  orbicular 
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ligament  (see  Fig.  5).  This  structure  should  be  carefully  preserved 
from  injury  during  the  operation;  should  it  have  been  divided,  it  should 
be  sutured  before  the  wound  is  closed.  Retention  of  the  movements  of 
pronation  and  supination  largely  depends  upon  the  integrity  of  the 
orbicular  ligament  and  the  retention  of  the  neck  of  the  radius  in  its 
grasp.  All  bleeding  points  are  secured,  and,  if  any  sharp  projecting 
points  have  been  left  on  the  humerus,  these  are  removed  with  a  gouge  or 
cutting-pliers. 

The  result  of  the  removal  of  bone  is  the  production  of  a  gap  of  two 
inches  or  more  between  the  ends  of  the  bones.  This  may  appear  a 
formidable  amount  to  the  inexperienced  operator,  but,  as  a  matter  of 
fact,  the  mistake  made  is  nearly  always  that  too  little  is  removed,  and 
the  result  is  more  likely  to  be  a  stiff  elbow  afterwards  than  a  flail  one. 
The  vertical  incision  through  the  triceps  is  brought  together  by  a  few 
fine  catgut  sutures  and  a  drainage  tube  is  inserted  into  the  joint.  The 
limb  is  put  up  in  the  almost  fully  extended  position,  with  the  forearm 
midway  between  pronation  and  .supination,  upon  an  internal  splint  fur¬ 
nished  with  an  adjustable  hinge  at  the  joint.  It  is  also  well  to  provide 
a  hand-piece,  which  is  capable  of  rotation. 

After-treatment.  The  arm  is  raised  upon  a  pillow,  slightly  away 
from  the  side.  The  drainage  tube  should  be  removed  in  forty-eight 
hours,  and  after  that  the  dressing  need  not  be  disturbed  until  the  stitches 
have  to  be  removed,  which  will  be  in  about  fourteen  days.  The  move¬ 
ments  of  pronation  and  supination  should  be  practised  passively  from 
the  day  after  the  operation,  and  flexion  and  extension  may  be  begun 
after  the  first  dressing,  viz.  about  the  third  day.  The  range  of  the 
movements  must  be  increased  regularly,  and  after  the  removal  of  the 
stitches  the  patient  should  be  encouraged  to  move  the  arm  as  fully  and 
as  frequently  as  possible. 

Results.  The  results  of  this  operation  are  in  all  respects  excellent, 
provided  it  be  done  after  the  age  at  which  growth  ceases.  Before  that 
time  the  vigour  of  the  reparative  process  is  very  great,  and  large  amounts 
of  bone  are  thrown  out  both  in  the  region  of  the  triceps  tendon  and  the 
lower  end  of  the  humerus,  and  defective  movement  is  frequently  the 
result.  In  a  typically  good  case  there  is  perfectly  good  movement,  and 
the  only  drawback  is  some  loss  of  power  when  forcible  movements, 
especially  extension  of  the  forearm,  are  attempted. 

ARTHRODESIS 

The  earlier  steps  of  the  method  of  excision  described  above  arc 
eminently  suited  for  the  operation  of  arthrodesis,  flhe  access  to  the  joint 
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is  excellent  and  the  triceps,  being  paralysed,  offers  no  difficulty  in  peeling 
the  soft  structures  off  the  condyles.  When  the  lateral  ligaments  have 
been  divided  and  the  end  of  the  humerus  protruded  through  the  wound 


Fig.  6.  Arthroplasty  of  Elbow  for  Complete  Bony  Ankylosis  between 
the  Humerus  and  Ulna  in  a  Position  of  Complete  Extension.  Posterior 
view  of  the  right  elbow  showing  the  location  and  direction  of  the  two  longi¬ 
tudinal  incisions,  one  on  the  radial  and  one  on  the  ulnar  side  of  the  olecranon. 
(Murphy.) 

(see  p.  20)  the  cartilage  should  he  removed  from  the  ulna,  except 
that  of  the  radio-ulnar  joint  and  the  corresponding  amount  from  the 
lower  end  of  the  humerus;  this  is  best  done  with  a  gouge.  The  cartilage 
in  contact  with  the  head  of  the  radius  should  be  left  intact  and  none 
should  be  removed  from  the  head  of  the  radius.  The  limb  is  then  fixed 
at  right  angles  in  a  plaster  of  Paris  casing. 
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ARTHROPLASTY  (MURPHY) 

Two  lateral  incisions  are  made,  one  on  either  side  of  the  olecranon 
(see  Fig.  6)  ;  although  only  one  such  incision  may  be  necessary,  de¬ 
pending  on  whether  or  not  it  is  possible  to  work  freely  through  an  ex¬ 
ternal  incision  without  injuring  the  ulnar  nerve. 

If  there  is  any  danger  of  inflicting  injury  on  this  nerve,  the  second 
or  inner  lateral  incision  should  be  made.  We  must  always  insist  on 


P'ig.  7.  Exposure  of  the  Capsule  of  the  Joint  from  the  Radial  Side. 
The  positions  of  the  humerus,  radius,  and  ulna  are  indicated  by  dotted  lines. 
Note  the  direction  in  which  the  curved  chisel  is  applied  to  separate  the  bones 
on  the  radial  side  of  the  joint.  Note  also  that  the  curve  of  the  chisel  selected 
for  the  division  corresponds  exactly  to  the  normal  curve  of  the  articular  surface 
of  the  elbow  joint,  thus  reproducing  in  the  artificial  joint  the  exact  contour  of 
the  original.  {Murphy.) 

finding  the  nerve,  freeing  it  from  adhesions,  and  retracting  it  out  of  the 
field  of  operation  (see  Fig.  8). 

The  length  of  this  lateral  incision  will  depend  on  how  much  of  an 
area  one  wishes  to  expose.  As  a  rule,  an  incision  about  6  inches  in 
length  is  sufficient,  although  there  is  no  reason  why  it  should  not  be 
made  longer  if  necessary.  The  incisions  are  made  about  one-half  inch 
to  either  side  of  the  olecranon  and  extend  through  the  skin  and  super¬ 
ficial  fascia.  The  edges  of  the  wound  are  then  retracted  widely  so  as 
to  give  easy  access  to  the  joint  (see  Fig.  7). 
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U/nai 


Fig.  8.  Exposure  of  the  Ulnar  Nerve  and  Capsule  of  the  Joint  from 

the  Ulnar  Side.  {Murphy.) 


Ulnar  side 


Fig.  9.  Removal  of  Ulnar  Side  of  PIumerus.  {Murphy.) 


ARTHROPLASTY 


25 


Fig.  10. 
of  the  Arm 


PedicUed  Fat  and  Fascia  Flap  prepared  from  the 
for  Insertion  into  the  Joint  from  the  Radial  Side. 


Outer  Side 
{Murphy.) 


Fig.  11.  Pedicled  Fat  and  Fascia  Flap  prepared  from  the  Inner  Sur¬ 
face  of  the  Forearm  for  Insertion  into  the  Joint  from  the  Ulnar  Side. 
{Murphy.) 
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The  interposing  Hap  in  these  cases  is  taken  from  the  aponeurosis  of 
the  supinator  longus  and  from  the  fascia  and  fat  on  the  inner  side  of 

the  joint.  The  bases  of  these  flaps  are  directed  upward.  The  flaps  are 

made  sufficiently  wide  so  as  to  cover  the  freshened  surfaces  of  the  bone 
and  long  enough  so  as  to  reach  across  from  one  side  of  the  joint  to  the 
other  (see  Figs,  io  and  n). 

The  ankylosis  in  the  case  of  the  elbow  usually  exists  between  the 

olecranon  process  of  the  ulna  and  the  humerus.  This  is  carefully  di- 


Fig.  12.  Ulnar  Flap  interposed  and  sutured  into  Position  between 

the  Ulna  and  Humerus.  {Murphy.) 

vided  by  means  of  a  curved  chisel,  twisted  laterally,  until  free  mobility 
of  the  joint  is  secured  (see  Fig.  9). 

Sometimes  there  is  a  bony  ankylosis  between  the  head  of  the  radius 
and  the  lesser  sigmoid  cavity.  When  this  exists  it  is  also  chiselled  free, 
the  bony  deposit  is  removed,  all  exostoses  are  cut  away,  and  absolute 
freedom  of  motion  is  secured.  If  necessary,  the  olecranon  fossa  may 
be  deepened,  so  that  the  extension  of  the  arm  may  be  complete.  Ample 
bone  should  be  removed  from  the  humerus  and  radius  to  permit  of  free 
flexion  and  extension  without  force  and  the  anterior  capsule  of  the  joint 
fully  and  completely  divided. 

Having  secured  the  desired  mobility  of  the  joint  and  having  fresh¬ 
ened  all  bony  surfaces,  the  next  step  in  the  operation  is  to  place  and 
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secure  the  interposing  flaps  (see  Figs.  12  and  13).  As  stated  before, 
these  flaps  are  drawn  into  the  joint  and  secured  on  all  sides  with  chromi- 
cized  catgut  sutures.  The  ulnar  nerve  which  was  exposed  at  the  com¬ 
mencement  of  the  operation,  so  as  to  protect  it  from  injury,  is  now  re¬ 
placed  in  its  groove  and  surrounded  by  fat.  The  remainder  of  the  opera- 


Fig.  13.  Radial  Flap  interposed  and  sutured  into  Position  between 
the  Humerus  and  the  Radius  and  Ulna.  The  deep  stitches  which  fasten 
together  the  radial  and  ulnar  flaps  in  the  depths  of  the  wound  have  not  been 
shown  in  these  illustrations.  {Murphy.) 

tion  consists  of  the  steps  already  described,  such  as  closing  the  wound 
and  applying  the  powder  and  dressings. 

The  elbow  is  immobilized  at  an  angle  of  about  30  to  40  degrees. 
The  patient  is  encouraged  to  make  active  and  passive  motion  and,  if 
necessary,  is  ordered  to  carry  sand-bags  or  other  weights  for  the  pur¬ 
pose  of  securing  as  much  extension  of  the  arm  as  is  possible.  Massage 
may  now  be  of  service  in  increasing  the  function  of  the  joint.  It  should 
never  be  severely  painful  or  prolonged. 


CHAPTER  IV 


OPERATIONS  UPON  THE  SHOULDER-JOINT 

ARTHROTOMY  AND  DRAINAGE 

Indications.  The  shoulder  is  not  a  frequent  seat  of  suppurative 
arthritis,  either  pygemic  or  secondary  to  acute  infective  osteomyelitis  of 
the  humerus  or  scapula ;  it  may,  however,  have  to  be  drained  for  either 
of  these  conditions. 

Operation.  The  joint  is  difficult  to  drain  from  the  front,  owing 
to  the  obliquity  of  the  insertion  of  the  capsule,  which  extends  much 
further  down  on  the  inner  than  on  the  outer  side.  It  will  be  necessary, 
therefore,  to  make  a  counter-opening  at  the  most  dependent  spot  in  all 
eases.  This  will  be  on  the  axillary  aspect  of  the  joint,  and  care  will  be 
needed  to  avoid  damage  to  the  important  structures  in  that  region. 

the  first  step  is  to  open  the  front  of  the  joint,  and  here  there  will 
be  some  difficulty,  owing  to  the  necessity  of  avoiding  injury  to  the  tendon 
of  the  biceps,  which  would  cause  serious  disability  subsequently.  The 
only  safe  plan  is  to  dissect  down  upon  the  front  of  the  joint  with  care 
and  deliberation,  exposing  the  parts  fully  and  ascertaining  the  where¬ 
abouts  of  the  structures  to  be  avoided.  An  almost  vertical  incision  down¬ 
wards  for  about  two  inches  from  just  in  front  of  the  acromion  process 
will  give  good  access.  The  deltoid  fibres  are  separated  and  the  muscles 
inserted  into  the  outer  tuberosity  are  exposed.  By  incising  them  verti¬ 
cally  downwards  in  the  line  of  the  skin  incision  the  joint  will  be  opened 
well  outside  the  biceps  tendon,  which  will  lie  in  its  groove  undisturbed. 
Its  position  can  be  felt  by  the  finger  in  the  wound,  and  if  necessary  it 
can  be  drawn  out  of  harm’s  way  by  rotating  the  limb  firmly  inwards. 
A  drainage  tube  is  inserted  into  the  joint  beneath  the  acromion. 

A  second  incision  for  through-and-through  drainage  will  be  required, 
and  this  must  be  made  at  the  most  dependent  spot  in  the  axilla.  It  is 
not  easy  to  hit  off  this  spot  exactly  as  the  conformation  of  the  joint 
makes  it  difficult  to  pass  forceps  across  from  the  previous  incision. 
Perhaps  the  best  plan  is  to  raise  the  arm  above  the  head  so  as  to  render 
the  head  of  the  humerus  as  prominent  in  the  axilla  as  possible,  and  then 
to  cut  down  upon  this  by  an  incision  about  two  inches  long  just  below 
the  axillary  vessels.  These  are  identified  and  pulled  upwards  so  as  to 
expose  the  capsule  below  and  behind.  The  head  of  the  bone  can  be  made 

28 


FRACTURES  INVOLVING  THE  SHOULDER-JOINT  29 

out  by  the  finger  in  the  axilla.  The  capsule  may  be  opened  by  cutting 
down  directly  upon  the  head  of  the  hone;  this  may  be  facilitated  by 
bringing  the  arm  down,  and  passing  a  long  pair  of  dressing  forceps 
across  the  joint  from  the  upper  incision  and  making  their  points  protrude 
beneath  the  capsule  so  that  they  can  be  cut  down  upon  and  made  to  seize 
the  drainage  tube  and  pull  it  into  position. 

OPERATIONS  FOR  FRACTURES  INVOLVING  THE 

SHOULDER-JOINT 

Indications.  Owing  to  the  small  portion  of  the  bone  contained 
within  the  capsule  of  the  joint  and  the  fact  that  the  commonest  form 
of  fracture,  viz.  that  through  the  surgical  neck,  is  outside  the  joint, 
arthrotomy  is  not  often  called  for  in  connexion  with  fractures  of  the 
upper  end  of  the  humerus.  Moreover  the  articular  surfaces  are  in  such 
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loose  apposition  that  slight  irregularities  do  not  materially  impair  the 
movements  of  the  joints.  However,  fractures  such  as  those  of  the 
anatomical  neck,  as  well  as  those  of  the  great  trochanter,  will  generally 
require  operative  treatment  in  order  to  secure  the  best  possible  result. 
These  cases  are  n-ow  recognized  more  quickly  and  more  certainly  than 
they  were  formerly,  owing  to  the  great  assistance  afforded  by  stereo¬ 
scopic  radiograms.  By  means  of  them  it  will  generally  be  possible  to 
tell  not  only  the  cases  that  should  be  operated  upon,  but  also  the  most 
suitable  position  for  the  arthrotomy  incision. 

Operation.  Into  the  steps  of  the  operation  it  is  unnecessary  to  go 
in  detail.  It  will  consist  of  two  parts — arthrotomy,  followed  by  removal 
of  the  detached  portion  of  the  bone  or  fixation  of  it  in  place  by  some  of 
the  mechanical  methods  already  described  (see  Vol.  I,  p.  705).  The 
incision  for  exposure  of  the  joint  will  vary  according  to  the  precise 
affection  for  which  the  operation  is  done.  For  a  fracture  of  the 
anatomical  neck  the  incision  advised  for  use  in  the  reduction  of  dislo¬ 
cations  (see  p.  31)  is  perhaps  the  most  useful,  while  for  fractures  in¬ 
volving  the  greater  tuberosity  the  one  beneath  the  acromion  (see  p.  21) 
will  lead  down  to  the  seat  of  injury  more  directly.  The  treatment  of 
the  fracture  after  the  joint  has  been  opened  will  be  determined  by  the 
conditions  present.  If  the  head  of  the  bone  be  separated  it  is  as  well  to 
remove  it  entirely,  gouging  and  smoothing  off  the  fractured  surface 
left,  so  that  movement  may  be  unimpeded  afterwards.  The  question  of 
some  form  of  arthroplasty  (see  p.  5)  will  have  to  be  considered  in  this 
connexion.  For  any  other  form  of  fracture  mechanical  fixation  will 
probably  be  required  and  the  most  appropriate  method  should  be  adopted 
(see  Vol.  I,  p.  705).  The  joint  should  be  closed  without  a  drainage  tube. 
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After-treatment.  The  chief  point  is  to  promote  early  movement. 
The  arm  should  be  carried  in  a  sling  only,  and  passive  movement  should 
be  practised  from  the  first  few  days  and  pushed  vigorously. 

OPERATIONS  FOR  DISLOCATIONS  OF  THE  SHOULDER 

It  may  become  necessary  to  have  recourse  to  operative  measures  for 
the  reduction  of  a  dislocation  at  various  periods  after  the  receipt  of 
the  injury.  It  is  usual  to  divide  the  operations  into  two  classes,  viz. 
those  done  while  the  dislocation  is  recent,  and  those  for  dislocations  of 
long  standing.  This  is,  however,  not  a  good  plan,  as  the  distinction 
between  recent  dislocations  and  those  of  long  standing  is  rapidly  dis¬ 
appearing  with  the  advance  of  aseptic  surgery,  and  the  conviction  is 
growing  that  no  dislocation  should  -be  allowed  to  reach  the  stage  in  which 
it  may  be  said  to  be  an  unreduced  dislocation  of  long  standing.  Radio¬ 
grams  will  clear  up  doubts  as  to  the  nature  of  the  condition  and  the 
remedy  for  it  is  becoming  more  widely  agreed  upon;  it  is,  that  the  joint 
.should  be  opened  and  an  attempt  made  to  replace  the  head  of  the  bone 
as  soon  as  a  fair  trial  of  reduction  by  manipulation  under  an  anaesthetic 
has  been  made  and  has  failed.  Operation  will  be  required  for : 

Indications,  (i)  All  cases  of  dislocation  complicated  by  fracture 
of  the  upper  end  of  the  humerus.  These  cases  should  be  operated  upon 
directly  they  come  under  notice.  The  prospects  of  obtaining  a  good 
result  are  directly  proportionate  to  the  celerity  and  thoroughness  with 
which  operative  restoration  is  performed.  The  procedure  will  be  re¬ 
position  of  the  head,  suture  of  the  capsule,  and  mechanical  fixation  of 
the  fragments. 

(ii)  All  cases  of  dislocation  complicated  by  fracture  of  the  glenoid 
cavity.  This  accident  has  only  received  just  recognition  since  radio- 
graphic  examination  has  become  the  rule.  It  is  likely  to  lead  to  a  crippled 
joint  unless  early  operation  be  practised  for  the  removal  of  detached 
bone  and  suture  of  the  torn  structures. 

(iii)  Any  dislocation  that  cannot  be  reduced  after  two  or  three  care¬ 
ful  attempts  at  reduction  under  full  anaesthesia.  These,  of  course,  will 
be  recent  cases.  Operation  should  be  practised  within  the  first  week, 
preferably  within  the  first  three  days. 

(iv)  Any  unreduced  dislocation  that  has  lasted  for  less  than  six 
weeks  after  a  careful  attempt  at  reduction  under  anaesthesia  has  failed. 
The  attempt  should  be  by  manipulation  only,  and  operation  should  be 
carried  out  forthwith  if  it  fails;  this  avoids  further  adhesions  which 
would  make  an  operation  carried  out  at  a  later  period  more  difficult. 

(v)  All  cases  of  dislocation  that  have  lasted  longer  than  six  weeks 
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without  any  previous  attempt  at  reduction,  provided  that  the  patient’s 
age,  health,  and  degree  of  disability  render  an  operation  advisable.  In 
this  connexion  it  is  well  to  remember  that  some  patients  have  excellent, 
though  limited,  use  of  the  arm  in  spite  of  the  unreduced  dislocation,  and 
that  operation  will  not  always  improve  upon  this.  In  old  and  fat  people 
the  restoration  of  function  is  often  very  defective,  especially  when  the 
head  of  the  bone  cannot  be  replaced  and  the  joint  has  to  be  excised. 

Operation  in  recent  cases.  In  recent  cases  very  little  difficulty 
may  be  met  with,  except  when  there  is  an  extensive  fracture  complicating 
the  dislocation.  A  very  good  incision  is  that  suggested  by  Mr.  Keetley 
( Lancet ,  1904,  vol.  i,  p.  21 1),  following  Tiling  and  Paulet,  along  the 
anterior  margin  of  the  deltoid,  just  external  to  the  cephalic  vein,  from 
the  clavicle  nearly  to  its  insertion.  The  anterior  fibres  of  the  deltoid 
are  separated  along  the  line  of  the  incision,  and  a  transverse  cut  is  made 
from  its  inner  edge  for  about  two  or  three  inches  through  the  deltoid 
half  an  inch  below  the  clavicle  and  acromion.  This  latter  part  of  the 
incision  is  not  always  necessary  in  recent  cases,  but  it  is  very  useful,  as 
by  employing  it  the  whole  area  concerned  in  the  dislocation  can  be 
exposed  quite  satisfactorily  and  without  causing  any  risk  to  the  nerve- 
supply  of  the  deltoid,  which  it  is  very  important  to  preserve  intact. 

When  this  incision  has  been  well  retracted,  the  dislocated  head  of 
the  bone  will  be  seen,  and,  if  the  case  be  one  of  simple  dislocation 
unaccompanied  by  fracture  (as  a  radiogram  will  demonstrate),  the  arm 
should  be  manipulated  for  reduction  by  an  assistant  while  the  surgeon 
ascertains  and  overcomes  any  obstacle  to  reduction,  such  as  the  tendon 
of  the  subscapularis,  by  pulling  it  aside.  When  reduction  has  been 
accomplished,  the  rent  in  the  capsule  is  sewn  up  if  it  can  be  reached,  the 
deltoid,  if  cut,  is  sutured  (see  Vol.  I,  p.  623),  and  the  wound  is  closed 
without  a  drainage  tube.  The  arm  is  bound  lightly  to  the  side  and  the  el¬ 
bow  supported  in  a  large  sling.  Passive  movements,  while  the  arm  is 
supported  by  the  sling,  are  practised  from  the  first.  After  the  sutures 
have  been  removed,  the  elbow  is  supported  in  a  sling  for  another  week, 
but  overhead  movements  should  not  be  allowed  for  a  month  after  opera¬ 
tion  for  fear  of  recurrence  of  the  dislocation.  Abduction  can  be  re¬ 
stricted  by  fixing  a  strap  round  the  thorax  and  another  round  the  arm, 
and  connecting  them  with  a  light  chain  of  suitable  length. 

When  a  fracture  complicates  dislocation  it  will  be  necessary  to  remove 
any  loose  fragments  of  bone  from  the  joint  cavity  if  the  fracture  involve 
the  glenoid  cavity,  after  which  the  treatment  is  as  above,  care  being  taken 
to  smooth  down  any  rough  surface  of  bone  left.  When  the  fracture  is 
in  the  upper  end  of  the  humerus,  the  dislocation  is  first  reduced  and  the 
rent  in  the  capsule  sutured,  after  which  the  fragments  are  fixed  by 
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mechanical  means  (see  Vol.  I,  p.  705).  Some  difficulty  may  be  experi¬ 
enced  in  handling  the  upper  fragment  when  reducing  the  dislocation  if 
the  fracture  be  high  up,  since  it  is  difficult  to  get  a  hold  upon  it.  This 
may  necessitate  the  use  of  special  forceps  (see  Fig.  273,  Vol.  I)  ;  in 
one  case  I  was  successful  after  transfixing  the  head  of  the  bone  with  a 
drill  which  served  as  a  handle  to  manipulate  the  bone  with.  After  suc¬ 
cessful  reduction  and  fixation,  the  limb  is  put  up  as  for  fracture  of  the 
neck  of  the  humerus,  the  wrist  being  supported  by  a  sling  and  the 
shoulder-joint  fixed  by  a  moulded  cap  of  poroplastic  material  or  gutta¬ 
percha,  the  elbow  being  allowed  to  hang  unsupported. 

In  the  after-treatment  the  condition  of  the  shoulder-joint  must  not 
be  overlooked,  and  it  will  be  necessary  to  guard  against  stififness  by 
practising  free  passive  movement  from  an  early  date,  steadying  the  seat 
of  fracture  carefully  meanwhile.  It  is  very  difficult  to  obtain  a  perfectly 
satisfactory  result  in  these  cases;  much  depends  upon  the  thoroughness 
with  which  the  passive  movements  are  carried  out. 

Operations  for  unreduced  dislocation.  When  the  dislocation 
has  remained  unreduced  for  a  long  time  the  operations  for  its  cure  are 
really  two  in  number,  viz.  re-position  of  the  head  of  the  humerus  in 
the  glenoid  cavity  or  excision  of  the  joint.  As  it  is  impossible  to  tell 
beforehand  which  of  these  methods  is  likely  to  be  successful,  and  as  in 
practice  the  surgeon  always  attempts  to  replace  the  head  of  the  bone 
before  he  convinces  himself  that  it  will  be  necessary  to  excise  it,  these 
two  operations  will  be  described  as  portions  of  one  procedure. 

The  purification  of  the  soft  parts  in  these  operations,  as  in  the  corre¬ 
sponding  ones  upon  the  hip,  must  be  both  thorough  and  extensive.  The 
entire  pectoral,  scapular,  and  axillary  region  must  be  shaved  and  cleansed 
and  the  upper  limb  must  be  secured  in  sterilized  towels,  for  the  manipula¬ 
tions  are  likely  to  be  severe  and  prolonged,  and  the  hands  have  to  be 
carried  well  under  the  back  in  order  to  fix  the  scapula. 

For  exposure  of  the  operation  area  no  incision  is  better  than  that 
advised  by  Keetley  ( loc .  supra  cit . ).  The  anterior  fibres  of  the  deltoid 
are  split  and  the  posterior  fibres  are  divided  by  a  horizontal  incision 
outwards  below  the  clavicle,  enabling  the  muscle  to  be  pulled  backwards 
from  the  upper  end  of  the  bone,  thus  exposing  the  displaced  head  lying 
beneath  the  coracoid  process,  where  it  will  have  contracted  dense  adhe¬ 
sions  and  have  formed  a  false  joint.  Before  there  will  be  any  chance 
of  getting  the  head  into  the  glenoid  cavity,  the  muscles  passing  from  the 
scapula  to  the  humerus,  which  are  all  shortened,  must  be  separated. 
The  best  way  to  do  this  is,  as  Keetley  advises,  to  chisel  off  the  greater 
tuberosity  with  the  muscles  attached  to  it  and  to  divide  the  coracoid 
process  with  the  coraco-brachialis  arising  from  it.  The  tendon  of  the 
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biceps  may  be  divided  by  a  very  oblique  section  if  necessary,  and  the 
lesser  tuberosity  with  the  insertion  of  the  subscapularis  may  also  be 
detached  if  its  tendon  cannot  be  hooked  out  of  the  way.  The  soft 
structures  forming  the  new  false  capsule  must  be  opened  up  freely  and 
the  head  and  neck  of  the  bone  separated  from  the  adjacent  soft  parts. 
This  is  the  most  difficult  stage  of  the  operation,  since  the  axillary 
vessels  and  nerves  may  be  closely  adherent  to  the  inner  surface  of  the 
neck.  By  keeping  very  close  to  the  bone  and  using  Farabeufs  sharp 
rugines  (see  Fig.  271,  Vol.  I),  this  danger  will  be  got  over.  Finally  the 
glenoid  cavity  is  examined,  and  if  it  be  filled  up  by  the  remains  of  the 
capsule,  which  has  fallen  over  and  become  adherent  to  its  anterior  sur¬ 
face,  as  will  probably  be  the  case,  it  must  be  removed  with  knife  and 
scissors  before  the  head  is  put  in  place. 

Nothing  now  remains  to  be  done  but  to  attempt  to  replace  the  head 
of  the  bone  in  the  glenoid  cavity.  How  this  is  to  be  done  each  operator 
must  determine  for  himself.  It  should  be  by  manipulation  methods 
if  possible,  after  dividing  any  structures  that  oppose  reduction  and  can 
be  divided  with  impunity.  Pulleys  were  frequently  used  and  are  still 
advocated,  but  it  seems  more  reasonable  to  submit  cases  obstinate  enough 
to  demand  such  extreme  force,  to  some  form  of  excision.  Powerful 
bone  forceps,  retractors,  and  levers  may  be  required  to  lift  the  head  of 
the  bone  on  to  the  glenoid  surface.  When  it  is  there,  manipulations 
will  complete  the  reduction.  If  the  head  of  the  bone  should  have  under¬ 
gone  distortion  from  traumatic  arthritis,  as  it  may  have  done  in  cases 
of  very  long  standing,  it  will  be  necessary  to  pare  it  away  and  leave  it 
very  smooth  and  of  proper  shape.  Redundant  capsule  must  be  cut  away, 
but  any  that  is  likely  to  come  in  useful  in  the  formation  of  a  new  capsule 
should  be  retained. 

If  the  attempts  at  reduction  are  successful,  the  next  step  is  to  restore 
the  various  muscular  insertions  that  have  been  divided.  The  tuberosities 
are  fastened  in  place  with  tacks,  the  coracoid  process  is  wired  on,  and  the 
biceps  tendon  sutured  if  it  has  been  divided.  The  deltoid  fibres  are 
sutured  (see  Vol.  I,  p.  623)  and  any  remnants  of  capsule  are  brought  to¬ 
gether  to  form  a  new  capsule  for  the  joint.  The  wound  is  closed  with¬ 
out  a  drainage  tube,  and  the  after-treatment  is  similar  to  that  for  recent 
cases  (see  p.  32),  except  that  the  convalescence  will  be  longer. 

If  these  attempts  at  reduction  fail ,  however,  there  is  no  alternative 
but  to  excise  the  joint  ( vide  infra).  In  several  reported  cases  the  wound 
has  been  closed  after  it  was  found  that  reduction  could  not  be  effected, 
but  this  only  serves  to  make  the  patient’s  condition  worse  than  it  was 
before,  and  excision  is  probably  preferable. 

After  the  head  of  the  bone  has  been  sawn  (see  p.  38)  the  raw  surface 
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is  rounded  off  and  made  as  smooth  as  possible,  and  it  will  be  well  to 
practise  arthroplasty  (see  p.  5)  by  bringing  in  a  flap  of  soft  parts  over 
the  cut  surface  so  as  to  encourage  movement  subsequently.  The  detached 
muscular  attachments  are  fastened  in  place  once  more  {vide  supra)  and 
divided  tendons  and  muscles  sutured.  The  after-treatment  is  similar  to 
that  of  excision  generally  (see  p.  38),  except  that  passive  movement 
must  be  begun  earlier  and  persevered  in  more  energetically,  under  full 


Fig.  14.  Incision  for  Excision  uf  the  Shoulder-joint.  This  is  the  anterior 
incision  described  in  the  text.  The  limb  is  in  the  position  in  which  it  should  be 
held  when  the  incision  is  made. 

anaesthesia,  if  necessary,  on  account  of  the  readiness  with  which  adhe¬ 
sions  form  in  the  disorganized  joint. 

EXCISION  OF  THE  SHOULDER 

Indications,  (i)  Tuberculous  disease  of  the  joint  is  the  affection 
for  which  this  operation  is  most  frequently  performed.  This  does  not 
come  within  the  scope  of  the  present  article,  however. 

(ii)  Compound  fractures  of  the  upper  end  of  the  humerus  may 
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occasionally  be  best  treated  by  excision  in  order  to  preserve  the  move¬ 
ments  of  the  joint. 

(iii)  Unreduced  dislocations  of  long  standing  that  resist  all  attempts 
to  get  the  head  of  the  bone  into  the  glenoid  cavity  may  be  treated  by 
excision  and  a  wider  range  of  movement  thereby  assured. 

(iv)  Ankylosis  of  the  shoulder  in  a  young  subject  is  often  a  fit 
subject  for  excision  with  the  object  of  obtaining  a  range  of  movement 


j 


Fig.  15.  Preservation  of  the  Biceps  Tendon  in  Excision  of  the  Shoulder- 
joint.  The  tendon  has  been  lifted  out  of  its  groove. 

that  is  unobtainable  without  it.  The  operation  should  not  be  undertaken 
for  this  purpose,  however,  without  a  careful  selection  of  cases,  as  the 
functional  results  are  not  nearly  so  good  in  elderly  subjects  as  in  younger 
people. 

Operation,  (a)  For  injury.  An  incision  five  inches  long  (see 
Fig.  14)  is  begun  upon  the  clavicle  above  the  coracoid  process,  and  car¬ 
ried  downwards  and  outwards  along  the  anterior  border  of  the  deltoid, 
which  is  separated  from  the  clavicular  portion  of  the  pectoralis  major 
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by  the  cephalic  vein.  The  latter  is  drawn  to  the  inner  side  along  with  the 
pectoralis  major,  while  the  deltoid  is  drawn  outwards.  The  front  portion 
of  the  deltoid  will  probably  have  to  be  detached  from  the  clavicle,  and 
some  of  the  branches  of  the  acromio-thoracic  artery  ligatured. 

When  these  muscles  have  been  retracted,  the  outer  surface  of  the 
capsule  of  the  joint  is  exposed;  in  the  lower  part  of  the  wound  the  tendon 


Fig.  16.  Disarticulation  of  the  Head  of  the  Humerus  in  Excision  of 
the  Shoulder-joint.  The  arm  is  vertical  and  the  head  of  the  bone  can  be 
pushed  well  lip  out  of  the  wound. 

of  insertion  of  the  pectoralis  major  is  seen.  The  arm  is  rotated  inwards 
and  the  sheath  of  the  biceps  tendon  is  opened  along  the  outer  lip  of  the 
bicipital  groove.  The  sheath  is  slit  up  to  the  edge  of  the  glenoid  cavity, 
and  the  biceps  tendon  is  freed  and  drawn  inwards  (see  Fig.  15).  The 
tendon  must  be  carefully  preserved  throughout  the  operation.  The 
incision  into  the  sheath  of  the  biceps  tendon  opens  the  capsule  of  the 
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joint,  and  the  next  step  is  to  separate  the  attachment  of  the  tendons 
inserted  into  the  upper  end  of  the  humerus,  viz.  the  subscapularis  into 
the  lesser  tuberosity,  the  supraspinatus,  infraspinatus,  and  the  teres 
minor  into  the  greater  tuberosity.  This  is  done  by  means  of  vertical 
cuts  close  to  the  bone  made  parallel  to  the  bicipital  groove,  the  humerus 


Fig.  17.  Sawing  the  Head  of  the  Humerus  in  Excision  of  the  Shoulder- 
joint.  The  soft  parts  are  protected  by  a  spatula. 

being  meanwhile  rotated  first  outwards  and  then  inwards;  no  trans¬ 
verse  cuts  should  be  made  in  the  capsule,  as  it  is  essential  for  a  good 
result  that  it  should  be  detached  undamaged.  While  this  is  being  done, 
the  assistant  holds  the  arm  nearly  horizontal,  and  at  right  angles  to 
the  trunk.  When  the  humerus  must  be  exposed  farther  downwards, 
the  anterior  and  posterior  circumflex  arteries  and  the  circumflex  nerve, 
which  surround  the  surgical  neck,  must  be  borne  in  mind,  and  the 


38  OPERATIONS  UPON  JOINTS 

former  if  necessary  ligatured.  The  nerve  must  on  no  account  be 
injured. 

The  head  of  the  bone  can  now  be  made  to  project  from  the  capsule 
and  should  be  pushed  up  out  of  the  wound  by  the  assistant  (see 
Fig.  1 6 ) .  In  determining  how  much  bone  to  remove  in  these  cases 
the  surgeon  is  guided  by  the  desire  to  get  free  movement,  since  there 
is  no  disease  requiring  to  be  removed.  A  free  removal  of  bone  may 
be  practised  if  care  be  taken  to  preserve  those  portions  of  the  tuber¬ 
osities  into  which  the  rotators  of  the  bone  are  inserted.  The  saw  is 
applied  parallel  to  and  just  outside  the  line  of  the  anatomical  neck 
(see  Fig.  17).  Whatever  the  amount  of  bone  removed,  the  line  of 
section  should  be  obliquely  from  without  downwards  and  inwards,  so 
as  to  avoid  any  projecting  edge  against  the  axillary  vessels  or  nerves. 
When  the  section  is  complete  it  is  well  to  go  over  the  whole  of  the  inner 
aspect  of  the  cut  surface  and  pare  this  down  with  a  gouge  or  a  burr,  so 
that  it  is  as  smooth  as  possible  and  presents  no  prominences  that  will 
interfere  with  movement.  It  is  also  an  excellent  plan  to  fashion  a  flap 
from  the  soft  structures  around  and  fasten  it  over  the  raw  bone  surface 
in  order  to  promote  movement  subsequently  (see  p.  5).  Foreign  sub¬ 
stances,  such  as  thin  sheet  rubber  or  gold  foil,  have  been  used  with  a 
similar  object. 

The  remaining  steps  of  the  operation  are  concerned  with  the  closure 
of  the  wound.  Before  this  is  done  the  insertions  of  the  supraspinatus, 
infraspinatus,  and  teres  minor  are  sutured  to  the  greater  tuberosity  and 
the  tendon  of  the  subscapularis  to  the  lesser  with  stout  catgut.  The 
biceps  tendon  is  replaced  in  its  groove  and  its  sheath  is  sutured  over  it. 
A  drainage  tube  should  be  inserted  into  the  joint  cavity,  as  a  large  ‘  dead  ’ 
space  is  left  in  which  blood  would  otherwise  collect.  A  small  pad  is 
placed  in  the  axilla  to  prevent  the  head  of  the  humerus  being  drawn 
inwards,  and  the  elbow  and  forearm  are  supported  in  a  sling.  The 
arm  is  fastened  lightly  to  the  side. 

Passive  movements  are  begun  from  the  first  and  the  patient  is  encour¬ 
aged  to  swing  his  arm  about  in  the  sling  as  much  as  he  can.  The  support 
should  be  removed  from  the  elbow  about  the  third  or  fourth  day,  the 
sling  only  taking  in  the  wrist. 

( b )  For  unreduced  dislocation.  This  has  been  already  referred  to 
separately  in  connexion  with  the  operations  for  unreduced  dislocations 
(see  p.  33). 

(c)  For  ankylosis.  There  is  often  considerable  difficulty  in  these 
cases  owing  to  the  want  of  proper  exposure  of  the  parts.  The  anterior 
oblique  incision  described  above  does  not  give  enough  room  for  the 
very  important  soft  structures  on  the  inner  aspect  of  the  joint  to  be 
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properly  protected  while  the  head  of  the  bone  is  being  sawn  or  chiselled 
through  in  situ,  as  it  has  to  be  in  cases  of  ankylosis.  When  the  head  of 
the  bone  can  be  protruded  from  the  wound,  as  it  can  be  in  ordinary 
cases,  there  is  no  risk  to  the  axillary  structures,  but  when  division  has 
to  be  effected  in  ankylosed  cases  the  saw  or  chisel  may  easily  do  very 
serious  damage.  Even  when  a  Gigli’s  saw  is  employed  and  is  introduced 
by  pulling  it  round  the  bone  with  the  aid  of  a  suitably  curved  director 
insinuated  between  the  soft  parts  and  the  inner  aspect  of  the  joint 
the  procedure  is  difficult,  as  it  may  be  hard  to  protrude  the  humerus 
from  the  wound  after  simple  division  of  the  ankylosis.  Therefore  an 
operation  that  will  give  the  fullest  exposure  of  the  joint  with  the  least 
damage  to  the  functional  powers  of  the  muscles  subsequently  is  greatly 
to  be  desired. 

Kochers  posterior  resection.  On  the  whole  these  conditions  are  better 
fulfilled  by  the  posterior  method  introduced  by  Kocher.  The  following 
is  his  description  of  the  operation  ( Textbook  of  Operative  Surgery, 
translated  by  Stiles,  1903,  p.  376)  : — 

‘  The  skin  incision  is  carried  from  the  acromio-clavicular  joint  over 
the  top  of  the  shoulder  and  along  the  upper  border  of  the  acromion  to  the 
outer  part  of  the  spine  of  the  scapula  (root  of  the  acromion),  and  from 
thence  downwards  in  a  curved  direction  towards  the  posterior  fold  of 
the  axilla,  ending  two  fingers’  breadth  above  it.  The  upper  limb  of  the 
incision  passes  through  the  superior  ligament  right  into  the  acromio¬ 
clavicular  joint  (the  strong  fibres  of  which  are  divided),  and  the  rest  of 
its  course  divides  the  insertion  of  the  trapezius  along  the  upper  border  of 
the  spine  of  the  scapula.  The  descending  limb  of  the  incision  divides  the 
dense  fascia  at  the  posterior  border  of  the  deltoid,  and  exposes  the  fibres 
of  the  latter.  The  thumb  is  now  introduced  beneath  the  smooth  under 
surface  of  the  deltoid  so  as  to  separate  it  from  the  deeper  muscles  (with 
which  it  is  connected  merely  by  loose  cellular  tissue)  up  to  its  origin  from 
the  acromion,  and  its  posterior  fibres  are  divided.  The  finger  is  now 
carried  along  the  upper  border  of  the  infraspinatus  muscle  so  as  to  free  it 
opposite  the  outer  border  of  the  spine  and  the  root  of  the  acromion. 

‘  In  a  similar  manner  the  supraspinatus  is  detached  with  a  blunt  dis¬ 
sector  from  the  upper  border  of  the  spine  of  the  scapula,  in  order  that 
the  finger  may  be  passed  from  above  underneath  the  root  of  the  acromion. 
The  root  of  the  acromion,  which  is  now  freed,  is  chiselled  through 
obliquely,  and,  along  with  the  deltoid,  is  forcibly  pushed  forwards  with 
the  thumbs  over  the  head  of  the  humerus. 

‘  In  chiselling  through  the  bone  care  must  be  taken  not  to  injure  the 
suprascapular  nerve  which  passes  under  the  muscles  from  the  supra¬ 
spinous  into  the  infraspinous  fossa;  the  nerve  is  also  protected  by  the 
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transverse  ligament  of  the  scapula.  It  is  desirable  before  chiselling  the 
bone  to  bore  the  holes  required  for  the  subsequent  suture. 

‘  Instead  of  dividing  the  root  of  the  acromion,  the  formation  of  the 
posterior  flap  may  be  simplified  by  merely  detaching  the  scapular  origin 
of  the  deltoid  subcortically :  this  allows  of  very  firm  union  subsequently. 

‘  After  reflecting  the  acromio-deltoid  flap,  the  head  of  the  bone  is 
readily  accessible  in  its  upper,  outer,  and  posterior  aspects,  covered  by  the 
tendons  of  the  external  rotators,  viz.  the  supraspinatus,  infraspinatus, 
and  teres  minor  muscles.  The  posterior  surfaces  of  these  muscles  are  also 
exposed.  An  incision  is  now  made  over  the  head  of  the  bone,  and  in 
order  to  avoid  unnecessary  injury  this  must  be  done  accurately.  The 
arm  being  rotated  outwards,  a  longitudinal  incision  is  carried  down  to 
the  bone  in  the  coronal  plane.  Commencing  at  the  upper  part  of  the 
posterior  lip  of  the  bicipital  groove,  it  extends  upwards  through  the 
capsule  along  the  anterior  edge  of  the  insertions  of  the  external  rotator 
muscles  and  over  the  highest  part  of  the  head  of  the  humerus,  so  as  to 
expose  the  tendon  of  the  biceps  as  far  as  its  attachment  to  the  upper 
edge  of  the  glenoid  cavity.  The  insertions  of  the  external  rotators  are 
now  separated  from  the  greater  tuberosity  and  drawn  backwards.  The 
biceps  tendon  is  freed  from  its  groove  and  drawn  forwards,  so  that  its 
sheath  may  be  inspected. 

‘  In  this  way  the  entire  head  of  the  humerus  and  the  glenoid  fossa 
can  be  freely  exposed,  and  if  it  is  not  necessary  to  do  a  complete  excision, 
the  anterior  wall  of  the  capsule  and  the  insertions  of  the  anterior  muscles 
can  be  preserved.  In  other  cases  the  insertion  of  the  subscapularis  into 
the  lesser  tuberosity  is  detached  upwards  and  inwards. 

‘  The  circumflex  vessels  and  nerve  which  come  out  from  under  the 
teres  minor  can  be  preserved:  indeed,  if  the  operation  be  properly  per¬ 
formed  there  need  be  no  fear  of  injuring  them.’ 

When  the  upper  and  back  part  of  the  joint  has  been  freely  exposed 
in  this  manner  it  becomes  a  much  easier  task  to  protect  the  soft  parts 
on  the  anterior  and  inner  aspects  of  the  joint  and  to  divide  the  bone.  On 
the  whole  it  is  perhaps  best  to  perform  the  section  with  a  broad  chisel 
which  is  sunk  into  the  line  of  ankylosis,  which  can  always  be  identified. 
A  few  gentle  strokes  with  the  hammer  and  a  little  manipulation  of  the 
arm  by  one  assistant  while  another  fixes  the  scapula  will  generally  suffice 
to  mobilize  the  head  of  the  humerus.  Fine  spatulas  can  then  be  slipped 
down  behind  the  neck  of  the  bone  and  the  rest  of  the  operation  carried 
out  as  for  an  ordinary  excision  (see  p.  38). 
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ARTHRODESIS 

Indications.  In  the  rare  cases  in  which  the  muscles  passing  from 
the  scapula  to  the  humerus  are  paralysed,  it  will  be  considerable  help 
to  the  patient  if  his  shoulder-joint  can  be  fixed  firmly  enough  to  enable 
the  scapulo-thoracic  movements  to  be  substituted  for  those  of  the  shoul¬ 
der.  This  can  be  done  to  some  extent  by  arthrodesis,  but  it  must  be 
confessed  that  the  results  may  be  disappointing  since  the  bone  surfaces 
cannot  always  be  kept  closely  enough  in  contact  for  firm  bony  union  to 
occur,  and  this  is  recpiired  if  the  arm  is  to  be  useful.  The  leverage  is 
so  great  that  fibrous  union  soon  stretches.  Close  approximation  of  the 
denuded  articular  surfaces  is  difficult  to  maintain,  owing  to  the  dependent 
position  of  the  limb  and  the  fact  that  the  muscles  maintaining  apposition 
in  the  normal  joint  are  paralysed  here.  Mechanical  fixation  (see  Vol.  I, 
p.  705)  may  be  employed  with  advantage. 

Operation.  The  first  stages  of  the  operation  will  be  the  same  as 
for  an  excision  (see  p.  35).  It  is  immaterial  what  incision  is  used  for 
the  purpose.  The  oblique  anterior  one  recommended  above  is  as  good 
as  any,  but  in  this  case  a  large  deltoid  flap  may  be  raised,  if  desired,  as 
this  muscle  will  be  paralysed  by  the  affection  for  which  the  operation 
is  done,  and  there  is  therefore  no  objection  to  injuring  it,  as  there  is  in 
the  ordinary  excision  operation. 

When  the  head  of  the  bone  has  been  protruded  from  the  wound 
(see  Fig.  16),  the  cartilage  is  carefully  removed  from  the  whole  of  it 
with  a  chisel.  Besides  this  it  will  be  advisable  to  flatten  the  rounded 
surface  of  the  head  somewhat  so  as  to  ensure  a  broad  surface  of  contact 
when  it  rests  against  the  glenoid  cavity;  otherwise,  it  will  only  touch  at 
one  point.  As  these  operations  are  generally  done  in  growing  children, 
it  will  be  unsafe  to  use  the  saw  for  this  purpose,  as  the  epiphyseal  line 
might  be  injured;  more  delicate  and  certain  work  can  be  done  with 
the  chisel. 

The  next  point  is  to  remove  the  cartilage  from  the  glenoid  cavity. 
This  is  rather  difficult  to  get  at,  but  removal  must  be  thorough  and 
methodical,  and  is  best  done  with  a  gouge.  An  electrically-driven  burr 
is  an  excellent  instrument,  and  it  has  the  further  great  advantage  that 
a  flat  surface  can  be  made  of  the  glenoid  cavity  to  fit  accurately  against 
the  flattened  head  of  the  bone. 

The  two  raw  surfaces  of  bone  are  now  placed  in  apposition,  and  I 
have  found  it  best  to  fasten  them  together  in  order  to  prevent  them 
falling  asunder  and  to  promote  bony  union,  which  is  very  essential.  A 
simple  and  satisfactory  plan  is  to  transfix  the  head  of  the  bone  with  a 
steel  pin  driven  in  through  the  greater  tuberosity  and  passing  through 


42 


OPERATIONS  UPON  JOINTS 


the  head  of  the  humerus  and  the  glenoid  cavity  well  into  the  neck  of 
the  scapula.  The  end  of  the  pin  protrudes  through  the  wound  and  can 
be  enveloped  in  the  dressings  and  removed  when  union  has  occurred. 
The  humerus  is  held  in  apposition  to  the  glenoid  cavity  by  the  assistant 
while  the  peg  is  being  driven  in,  and  care  must  be  taken  to  see  that  it  is 
somewhat  inwardly  rotated  while  this  is  being  done,  otherwise  it  will  be 
difficult  to  bring  the  forearm  to  the  chest  afterwards. 

ARTHROPLASTY  (MURPHY) 

The  skin  and  deltoid  are  split  and  the  fascia  is  separated  along  its 
anterior  margin  for  a  distance  of  four  inches  and  elevated  so  as  to  ex¬ 
pose  the  bony  union  between  the  glenoid  and  the  head  of  the  humerus. 
A  curved  chisel  is  then  used  to  separate  these  and  an  additional  excava¬ 
tion  on  the  surface  of  the  glenoid  is  made.  An  incision  is  then  made 
at  right  angles  to  the  original  incision  across  the  chest,  over  the  middle 
of  the  pectoralis  major  muscle;  a  flap  of  fat,  aponeurosis  of  the  pecto- 
ralis  major  muscle  is  then  made,  inches  long  and  3^2  wide,  with  its 
pedicle  left  attached  to  the  humerus.  It  is  swung  upward  and  inter¬ 
posed  between  the  head  of  the  humerus  and  glenoid,  completely  cov¬ 
ering  the  bony  surfaces.  In  lieu  of  this  simple  procedure,  the  following 
may  be  adopted,  as  described  by  Coville :  He  made  a  4-inch  incision, 
starting  below  the  clavicle  and  passing  external  to  the  coracoid  process, 
down  along  the  arm,  following  the  fibres  of  the  deltoid  muscle.  This 
muscle  is  incised  just  outside  of  the  delto-pectoral  groove,  when  the 
shoulder-joint  will  be  found  to  be  exposed  freely.  Coville  then  ex¬ 
tracted  the  head  of  the  humerus  and  divided  it  from  the  remainder  of 
the  bone,  at  the  level  of  the  anatomic  neck.  The  long  strip  of  deltoid 
muscle  was  cut  transversely,  the  superior  portion  being  left  adherent. 
A  piece  4  inches  wide  was  taken  from  the  transverse  section  and  inter¬ 
posed  between  the  head  of  the  bone  and  the  glenoid  cavity. 

Coville  perforated  the  capsule  with  a  probe  so  as  to  prevent  wound¬ 
ing  the  musculo-spiral  nerve,  and  made  a  counter-incision  at  the  same 
level,  passing  a  thread  through  its  opening.  This  thread  surrounded  the 
extremity  of  the  muscular  strip  in  the  form  of  a  loop,  and  by  tightening 
this  loop  the  strip  of  muscle  is  applied  to  the  articular  cavity. 

Besides  using  a  muscle  flap  in  the  manner  described  above,  one  may 
substitute  and  use  as  an  interposing  flap  the  anterior  portion  of  the 
deltoid,  inserting  it  anterior  to  the  coraco-brachialis  and  short  head  of 
the  biceps. 

EXCISION  OF  THE  SCAPULA 

Indications,  (i)  For  sarcoma  of  the  hone .  This  is  practically  the 
only  condition  that  is  likely  to  require  complete  excision  of  the 


EXCISION  OF  THE  SCAPULA 


43 

scapula,  although  parts  of  the  bone  may  be  removed  for  other  con¬ 
ditions. 

(ii)  For  necrosis  of  the  scapula.  This  results  from  acute  infective 
osteomyelitis  in  young  subjects  and  may  require  a  partial  excision  of  the 
bone;  it  is,  however,  hardly  ever  likely  to  demand  complete  removal. 

(iii)  The  scapula  is  removed  together  with  the  entire  upper  extremity 
in  the  interscapulo-thoracic  amputation  of  Berger.  This,  however,  is  a 
special  operation  which  is  not  really  excision  of  the  scapula. 

Operation.  Various  incisions  may  be  employed;  the  one  in  most 
common  use  is  a  vertical  incision  along  the  vertebral  border  of  the  bone, 
from  the  superior  to  the  inferior  angle,  joined  by  another  along  the  whole 
length  of  the  spine  of  the  scapula  as  far  as  the  tip  of  the  acromion.  This 
gives  two  triangular  flaps  which  are  dissected  up  and  down.  I  personally 
prefer  a  somewhat  1-shaped  incision,  the  upper  horizontal  limb  of  which 
is  longer  than  the  lower  and  extends  from  the  tip  of  the  acromion  to 
the  superior  angle  of  the  scapula.  The  lower  crosses  the  lower  angle 
and  is  about  four  inches  long.  The  mid-points  of  these  two  incisions 
are  joined  by  an  incision,  which  marks  out  two  rectangular  flaps  which 
are  dissected  up  inwards  and  outwards,  and  which  expose  the  entire 
scapular  area  to  view. 

It  is  a  great  advantage  to  retain  a  portion  of  the  acromion  if  this 
can  be  done  with  safety,  but  it  is  rarely  advisable  to  do  so  since  the  bone 
is  usually  removed  for  a  periosteal  sarcoma.  If  a  part  of  the  acromion 
is  to  be  left  behind,  it  is  divided  at  the  desired  spot  with  a  saw  or  chisel, 
otherwise  the  incision  extends  right  into  the  acromio-clavicular  joint. 
When  the  operation  is  done  for  growth,  the  various  muscles  attached 
to  the  scapula  must  be  removed  as  completely  as  possible;  when  this  is 
not  the  case,  however,  they  may  be  cut  long.  This  is  only  really  impor¬ 
tant  as  far  as  the  deltoid  and  the  trapezius  are  concerned  ;  if  they  can  be 
cut  long  they  may  be  sutured  together  at  the  end  of  the  operation  with 
great  advantage  to  the  patient.  The  scapular  muscles  are  of  course  not 
needed  after  the  scapula  has  been  removed. 

After  the  flaps  have  been  well  reflected,  the  first  muscle  to  be  divided 
is  the  deltoid,  beneath  the  fibres  of  which  the  fingers  can  be  thrust  so 
that  the  muscle  may  be  hooked  up  and  divided  at  its  origin  from  the 
acromial  spine, -or  its  scapular  fibres  can  be  separated  from  the  clavicular 
ones,  and  removed  entirely  down  to  their  insertion.  The  tendons  inserted 
into  the  upper  end  of  the  humerus  are  now  cut  through  in  order, 
beginning  with  the  subscapularis  and  going  on  to  divide  the  tendon 
of  the  biceps,  the  supraspinatus,  the  infraspinatus,  and  the  teres  minor. 
The  insertion  of  the  teres  major  will  also  have  to  be  severed.  The 
circumflex  nerve  must  be  preserved,  if  possible,  but  the  dorsalis  scapulas 
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artery  and  perhaps  the  posterior  circumflex  will  be  exposed  and  should 
be  ligatured  at  this  stage. 

The  fingers  are  now  passed  beneath  the  fibres  of  the  trapezius,  which 
is  lifted  from  the  acromion,  and  its  insertion  into  the  spine  of  the  scapula 
divided  throughout.  Beneath  the  anterior  fibres  of  the  muscle  the 
acromial  branches  of  the  acromio-thoracic  artery  must  be  secured.  This 
renders  the  borders  of  the  scapula  freely  visible  and  the  muscles  which 
attach  the  bone  to  the  trunk  are  then  divided  in  regular  order.  Begin¬ 
ning  along  the  upper  border  from  the  neck  of  the  bone,  the  omohyoid 
will  be  detached  and  the  suprascapular  artery  ligatured  at  the  same 
time ;  then  the  levator  anguli  scapulae  will  be  cut  away  from  the  upper 
angle  of  the  bone  and  the  posterior  scapular  artery  will  be  ligatured. 
This  only  leaves  the  rhomboids  and  the  serratus  magnus  connecting 
the  bone  with  the  trunk,  and  these  are  divided  in  turn,  the  posterior 
scapular  giving  no  trouble  as  it  has  been  already  divided.  This  separates 
the  bone  entirely,  with  the  exception  of  the  structures  attached  to  the 
coracoid  process  and  the  front  portions  of  the  capsule  of  the  shoulder- 
joint;  the  latter  is  easily  divided,  the  finger  being  hooked  round  the 
neck  of  the  scapula,  which  is  pulled  up  so  that  the  capsule  is  rendered 
prominent  and  can  be  divided.  The  soft  parts  are  then  pushed  care¬ 
fully  away  from  the  front  of  the  neck  and  the  under  aspect  of  the 
coracoid  process.  This  is  the  really  difficult  part  of  the  operation,  as 
the  first  part  of  the  axillary  artery  and  vein  lie  in  close  connexion  with 
this  structure.  If  the  surgeon  be  doubtful  of  his  ability  to  clear  it 
without  damaging  these  vessels,  the  coracoid  process  may  be  cut  across 
at  its  base  with  a  pair  of  cutting-pliers,  and  then  dissected  out.  With 
care  it  is,  however,  easy  to  push  the  structures  away  sufficiently  to 
render  evident  the  tendons  of  the  coraco-brachialis  and  the  pectoralis 
minor,  which  are  detached  from  the  bone,  and  the  latter  is  then 
removed. 

The  flaps  are  brought  together,  a  large  drainage  tube  is  placed  at 
the  most  dependent  spot,  and  the  dressings  are  firmly  bandaged  round  the 
thorax  so  as  to  obliterate  any  space  in  which  blood  might  collect. 

Difficulties  and  dangers.  If  done  as  above  described  there  will 
be  little  risk  of  bleeding,  which  is  the  chief  danger  in  these  operations. 
The  great  point  is  to  secure  perfect  exposure  of  the  parts,  to  divide  the 
muscles  seriatim ,  and  to  know  where  to  look  for  the  principal  vessels. 

Results.  The  results  are  excellent;  the  patient  retains  all  move¬ 
ments  of  the  limb,  with  the  exception  that  he  is  unable  to  abduct  the 
arm  above  a  right  angle  from  the  trunk. 


CHAPTER  V 


OPERATIONS  UPON  THE  ANKLE-JOINT:  OPERATIONS 
UPON  THE  TARSAL  BONES  AND  JOINTS 

ARTHROTOMY  AND  DRAINAGE  OF  THE  ANKLE-JOINT 

The  ankle  is  a  difficult  joint  to  drain  effectively,  since  it  is  divided 
into  two  parts  by  the  astragalus,  which  projects  up  into  the  tibio-fibular 
arch  and  separates  the  posterior  sac  between  the  tendo  Achillis  and  the 
astragalus  (talus)  almost  completely  from  the  anterior  one  between  that 
bone  and  the  extensor  tendons. 

Indications.  Fortunately  suppuration  in  the  ankle-joint  is  rare 
and  drainage  is  not  often  required. 

(i)  Acute  suppurative  arthritis ,  either  of  pyaemic  origin  or  due  to 
acute  infective  osteomyelitis  of  the  os  calcis  or  the  bones  of  the  leg,  will 
require  the  freest  possible  drainage. 

(ii)  Compound  fractures  into  the  ankle-joint,  particularly  the  variety 
known  as  Pott’s,  are  not  infrequently  followed  by  acute  suppuration, 
since  from  the  nature  of  the  injury  the  wound  may  be  contaminated  with 
dirt  which  escapes  the  cleansing  processes. 

Operation.  There  are  two  chief  methods  for  arthrotomy  and 
drainage.  Of  these  the  simpler  plan  is  to  make  free  incisions  on  each  side 
of  the  joint  front  and  back,  and  to  pass  tubes  through  from  side  to  side; 
this  should  succeed  unless  the  infection  be  very  virulent  or  the  case  be 
seen  too  late. 

Simple  arthrotomy.  An  incision  is  made  behind  the  external  malleolus, 
avoiding  the  sheaths  of  the  peronei  tendons,  and  the  posterior  ligament, 
which  will  be  distended  with  the  pus  in  the  joint,  is  exposed  and  opened. 
Through  this  opening  dressing  forceps  are  passed  across  the  back  of  the 
joint  and  made  to  project  behind  the  inner  malleolus;  here  the  points 
are  cut  down  upon  and  a  drainage  tube  is  pulled  through  from  side 
to  side  across  the  back  of  the  joint.  In  making  this  incision  the  tendon 
sheaths  behind  the  inner  ankle  and  the  posterior  tibial  vessels  and  nerve 
must  be  avoided.  The  best  way  to  do  this  is  to  dissect  down  with  a 
blunt  instrument  after  the  skin  has  been  divided  until  the  points  of 
the  dressing  forceps  are  reached.  Similar  incisions  are  next  made  in 

45 


46  OPERATIONS  UPON  JOINTS 

the  front  of  the  joint  and  a  drainage  tube  is  drawn  across  from  side  to 
side  in  that  situation.  The  tendon  sheaths  should  not  be  opened  and 
the  dorsalis  pedis  must  be  avoided.  The  drainage  through  these  tubes 
can  be  supplemented  by  continuous  irrigation  if  desired. 

Excision  of  the  astragalus.  In  bad  cases,  however,  it  will  be  neces¬ 
sary  to  lay  all  the  recesses  of  the  joint  into  one  large  cavity  if  drainage 
is  to  be  effectual,  and  this  can  only  be  done  by  excising  the  astragalus 
(talus).  This  method  of  treatment  has  been  strongly  advocated  by 
Bolton  (Ann.  of  Surg.,  1906,  vol.  xliv,  p.  959)  ;  it  is  of  course  of  drastic 
once  since  the  utility  of  the  foot  must  be  permanently  impaired  by  it, 
but  it  must  not  be  forgotten  that  this  will  also  probably  be  the  case 
whenever  there  is  suppuration  in  the  ankle,  and  it  is  an  open  question 
whether  the  functions  of  the  joint  after  excision  of  the  astragalus  are 
not  better  performed  than  after  drainage  followed  by  ankylosis  with 
the  foot  in  the  right-angled  position.  In  any  case  operation  is  impera¬ 
tive  unless  the  temperature  drops  and  the  general  conditions  undergo 
amelioration  after  simple  drainage  practised  as  recommended  above;  no 
time  must  be  lost,  and  the  astragalus  should  be  removed  (see  p.  51)  as 
an  alternative  to  amputation  of  the  leg. 

The  wound  must  be  left  widely  open,  and  it  will  be  well  to  make  a 
counter-opening  on  the  inner  side  and  insert  a  large  tube.  The  large 
cavity  left  by  the  removal  of  the  astragalus  may  be  mopped  out  with 
a  saturated  solution  of  chloride  of  zinc,  so  as  to  hinder  septic  absorption 
from  the  freshly  cut  surfaces,  and  then  lightly  packed  with  strips  of 
gauze  for  the  first  three  days,  after  which  the  large  drainage  tubes  alone 
will  suffice.  The  chief  care  must  be  to  keep  the  foot  from  becoming 
displaced  on  the  leg. 

ARTHROTOMY  FOR  THE  TREATMENT  OF  FRACTURES 

INTO  THE  ANKLE-JOINT 

Indications,  (i)  Recent  Pott's  fracture.  In  certain  cases  opera¬ 
tive  interference  is  required  for  recent  Pott’s  fractures.  These  will 
comprise  all  compound  fractures,  and  those  simple  forms  in  which  reduc¬ 
tion  under  an  anaesthetic  cannot  be  effected  satisfactorily. 

.  (ii)  Dupuytren s  fracture  or  fractures  of  the  astragalus  are  fre¬ 
quently  followed  by  such  severe  disability  as  to  render  operative  inter¬ 
ference  imperative.  Now  that  stereoscopic  radiograms  can  show  the 
exact  displacement  of  fractures  in  this  situation,  immediate  operation 
will  probably  be  resorted  to  in  future  for  all  these  cases,  while  it  is 
comparatively  easy  to  rectify  displacements  or  to  remove  detached  por¬ 
tions  of  bone  which  might  otherwise  give  rise  to  much  trouble  and 
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possibly  interfere  with  a  satisfactory  result  from  operation  subsequently. 
Hitherto  operation  has  been  largely  confined  to  cases  of  long  standing, 
accompanied  by  great  disability. 

Operations  for  compound  Pott’s  fracture.  The  seat  of  fracture  and 
the  ankle-joint  should  be  fully  exposed  after  the  parts  have  been  purified. 
The  method  of  purification  resembles  that  for  compound  fractures,  being 
essentially  thorough  purification  of  the  skin,  after  shutting  off  the 
joint  cavity  from  the  surface  by  means  of  a  gauze  plug,  with  subsequent 
removal  or  disinfection  of  soiled  surfaces  in  the  deeper  structures.  The 
wound,  which  is  practically  always  on  the  inner  side  of  the  ankle,  should 
be  enlarged  for  the  purpose  of  disinfection  and  exploration,  and  this 
gives  the  opportunity  of  discovering  and  removing  soiled  tissues  both 
in  the  soft  parts  and  the  bone,  and  also  enables  the  dislocation  accom¬ 
panying  the  fracture  to  be  properly  reduced  and  the  fractured  internal 
malleolus  fastened  in  its  normal  position  by  means  of  tacks  or  a  metal 
plate  (see  Vol.  I,  p.  707).  Should  the  bone  not  be  fractured,  but  only 
the  internal  lateral  ligament  torn,  this  structure  should  be  sutured  ac¬ 
curately.  Provision  must  be  made  for  drainage  in  case  the  purification 
of  the  soft  parts*  does  not  suffice  to  prevent  infection,  but  no  opening 
should  be  left  over  the  region  of  the  fracture  in  the  tibia  if  this  can  be 
avoided ;  the  skin  wound  should  be  sewn  up  completely  and  a  counter¬ 
opening  for  drainage  made  at  a  more,  dependent  spot.  If  skin  has  been 
cut  away  in  this  region  the  raw  surface  that  would  otherwise  be  left  may 
be  covered  by  sliding  a  flap  from  the  skin  of  the  leg  above.  Healing  will 
probably  be  more  rapid  if  the  seat  of  fracture  about  the  malleolus  and 
the  mechanical  fixation  apparatus  are  covered  with  healthy  skin. 

Operations  for  simple  recent  Pott’s  fracture.  Operative  interference 
will  be  required  when  the  surgeon  cannot  effect  complete  reduction  of 
the  dislocation  under  an  anaesthetic.  These  cases  are  comparatively  rare ; 
they  are  generally  due  to  the  interposition  of  some  structure  between 
the  bone  surfaces,  such,  for  instance,  as  the  tendon  of  the  tibialis  posticus 
(posterior)  or  a  portion  of  bone,  generally  a  fragment  of  the  internal 
malleolus  or  of  the  astragalus.  This  not  only  prevents  reduction  but 
interferes  materially  with  the  subsequent  usefulness  of  the  foot. 

The  objects  of  the  operation  will  not  be  limited  to  getting  the 
astragalus  into  position ;  the  fractured  surfaces  of  the  tibia  should  also 
be  fastened  together.  A  good  incision  is  a  curved  one  with  its  con¬ 
cavity  forward,  commencing  just  in  front  of  the  inner  border  of  the 
tibia,  about  two  inches  above  the  joint  level,  curving  around  the  tip 
of  the  internal  malleolus,  and  extending  as  far  forward  as  the  tubercle  of 
the  scaphoid  (navicular).  The  incision  is  deepened  down  to  the  bone, 
taking  care  to  avoid  damage  to  the  tendon  of  the  tibialis  posticus 
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(posterior),  and  the  joint  is  opened  through  the  fracture  at  the  base 
of  the  internal  malleolus,  or,  if  that  does  not  exist,  through  the  rup¬ 
tured  internal  lateral  ligament.  The  parts  are  fully  retracted  and  the 
cause  of  the  difficulty  in  reduction  is  ascertained.  Should  this  be 
the  tendon  of  the  tibialis  posticus  (posterior),  this  is  hooked  out  of 
the  way  with  a  retractor,  and  the  astragalus  pushed  into  place.  If 
it  be  a  loose  piece  of  bone,  this  is  removed,  if  small,  and  the  surface 
from  which  it  has  been  detached  is  smoothed  off  with  a  gouge  or 
burr;  if  large,  it  is  re-attached  to  the  surface  from  which  it  was 
broken. 

The  final  stage  of  the  operation  consists  in  fastening  the  internal 
malleolus  back  into  place  or  suturing  the  rent  in  the  internal  lateral 
ligament,  according  to  which  lesion  is  present.  The  wound  is  closed 
without  a  drainage  tube,  and  the  foot  is  put  up  at  right  angles  to  the  leg 
in  plaster  of  Paris,  in  a  slightly  inverted  position,  so  as  to  relax  all  the 
structures  on  the  inner  side  of  the  foot.  The  sutures  are  removed  at 
the  end  of  ten  days,  and  passive  movement  and  massage  are  begun,  if 
necessary,  under  an  anaesthetic  within  the  first  few  days. 

Operations  for  simple  Pott’s  fracture  of  long  standing  are  required 
when  there  is  considerable  deformity  and  disability,  as  the  patient  is 
frequently  crippled  and  unable  to  follow  his  employment.  The  outward 
dislocation  associated  with  this  deformity  throws  the  weight  of  the  body 
upon  the  inner  border  of  the  foot  and  flattens  its  arch;  this,  combined 
with  partial  ankylosis  of  the  joint,  gives  rise  to  much  pain  and  disability. 

The  ankle-joint  must  be  opened  and  an  attempt  made  to  restore  the 
bones  to  their  normal  positions.  A  stereoscopic  radiogram  helps  greatly 
to  determine  what  the  condition  of  affairs  is,  and  therefore  what  pro¬ 
cedure  is  most  likely  to  be  effectual.  Not  infrequently  the  inability  to 
reduce  the  deformity  is  due  to  the  internal  malleolus  having  become 
deflected  outwards  and  united  to  its  base  in  that  position.  This  will 
necessitate  exposure  of  the  joint  from  the  inner  side,  through  the  incision 
recommended  above,  and  detachment  of  the  malleolus,  after  which 
attempts  must  be  made  to  rectify  the  outward  displacement  of  the 
astragalus.  This  may  require  re-fracture  of  the  fibula  in  order  to  allow 
its  lower  end  to  be  rotated  upon  the  inferior  tibio-fibular  ligaments,  so 
that  the  astragalus  may  carry  with  it  the  external  lateral  ligament  and 
the  tip  of  the  malleolus  as  it  is  pushed  inwards.  If  this  can  be  done,  the 
result  will  probably  be  satisfactory;  it  will  be  necessary  to  smooth  down 
with  a  gouge  any  callus  about  the  base  of  the  malleolus  and  then  to 
fasten  the  tip  of  that  process  in  position  with  tacks  or  bone  plates. 

In  many  cases,  however,  this  theoretically  ideal  operation  cannot  be 
performed,  as  the  two  articular  surfaces  will  not  work  accurately 
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together,  in  spite  of  all  attempts  to  make  them  do  so.  Under  these  cir¬ 
cumstances  there  is  the  choice  of  two  methods: — 

(a)  To  pare  down  the  articular  surfaces  until  the  astragalus  rests  in 
the  tibio-fibular  arch  with  the  foot  in  its  normal  position,  so  that  the 
patient  can  bear  his  weight  upon  the  normal  points  of  support.  In  order 
to  do  this,  the  fracture  in  the  fibula  will  certainly  have  to  be  reproduced 
so  as  to  allow  the  external  malleolus  to  be  pushed  inwards  into  proper 
position.  The  bone  surfaces  that  have  been  pared  away  to  make  the 
astragalus  (talus)  fit  must  be  rendered  as  smooth  as  possible,  and  it 
is  a  good  plan  to  fasten  over  the  raw  surfaces  thus  left  a  flap  of  the 
fatty  structures  from  the  immediate  neighbourhood;  this  facilitates 
movement  in  the  joint  subsequently  (see  p.  5).  The  foot  is  put 
up  strictly  at  right  angles  to  the  leg,  and  should  be  kept  rigid  for  the 
first  ten  days,  after  which  time  careful  movement  may  be  begun;  the 
greatest  care  must  be  taken  to  see  that  there  is  no  lateral  deflexion 
of  the  foot. 

( b )  The  other  alternative  is  to  excise  the  astragalus  (see  p.  51). 
This  operation  gives  a  movable  ankle  but  rather  a  weak  joint  in  an  adult; 
in  children,  in  whom  the  functional  results  are  excellent,  these  fractures 
rarely,  if  ever,  occur. 

Operations  for  fractures  of  the  astragalus.  The  steps  of  the  opera¬ 
tion  cannot  be  given  in  detail,  as  they  depend  so  largely  upon  the  con¬ 
dition  of  affairs  present.  The  joint  may  be  exposed  through  an  internal 
or  an  external  incision  (see  p.  51),  or  by  both  combined,  and  the  sub¬ 
sequent  steps  are  similar  to  those  described  for  Pott’s  fracture.  Detached 
portions  of  bone  should  be  removed,  if  small,  or  fastened  back  into  place, 
if  large,  and  the  most  careful  attempt  should  be  made  to  restore  the 
condition  of  the  joint  as  accurately  as  possible.  It  may  be  necessary  to 
excise  the  astragalus  entirely  (see  p.  51). 

ARTHRODESIS 

Indications.  Arthrodesis  of  the  ankle-joint  may  be  usefully 
employed  in  cases  of  advanced  infantile  paralysis  in  which  all  the  muscles 
around  the  joint  are  paralysed,  giving  rise  to  a  flail-limb  that  is  unable 
to  bear  the  patient’s  weight.  By  means  of  apparatus  it  will  of  course 
be  possible  to  prevent  the  joint  from  collapsing  when  weight  is  put 
upon  it,  but  this  is  cumbrous  and  expensive,  and  may  prove  too  much 
for  the  patient’s  strength,  especially  when  there  is  also  paralysis  of  some 
of  the  muscles  moving  the  knee.  Under  these  circumstances  a  more 
useful  limb  can  be  obtained  if  the  ankle-joint  be  steadied  by  producing 
ankylosis. 
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Operation.  The  joint  may  be  opened  by  the  lateral  incisions  de¬ 
scribed  below  (see  p.  51),  but  in  these  cases  it  is  quicker  to  open  the 
joint  by  a  transverse  incision  across  the  front,  dividing  some,  or  if 
necessary  all,  of  the  extensor  tendons.  The  muscles  moving  these  are 
paralysed,  and  they  are  therefore  useless,  but  if  desired,  it  is  easy  to 
identify  and  suture  them  at  the  end  of  the  operation.  The  anterior  route 
gives  better  access,  and  it  is  important  in  these  cases  to  remove  the 
cartilage  as  completely  as  possible;  this  is  done  with  a  chisel  or  gouge, 
which  clears  the  articular  surfaces  of  the  tibio-fibular  arch,  the  malleoli, 
and  the  astragalus  as  completely  as  possible.  The  bony  surfaces  are  then 
put  back  into  apposition,  the  wound  and  the  divided  tendons  are  sutured, 
and  the  limb  is  put  up  in  plaster  of  Paris  with  the  foot  strictly  at  right 
angles  to  the  leg.  The  stitches  are  removed  in  ten  days’  time  and  an 
immovable  plaster  casing  is  then  put  on;  it  should  be  worn  for  nearly 
six  months  after  the  operation. 

Results.  The  chief  difficulty  is  to  obtain  firm  bony  union.  Fibrous 
union  is  obtained  in  many  cases,  and  when  bony  union  does  occur  it  may 
be  extremely  slow. 

EXCISION  OF  THE  ANKLE-JOINT 

True  excision  of  the  ankle  as  distinct  from  excision  of  the  astragalus 
on  the  one  hand  and  arthrotomy  for  fractures  on  the  other  is  never 
performed  save  for  tuberculous  disease.  By  the  term  is  meant  complete 
removal  of  the  articular  surfaces,  both  bony  and  synovial ;  this  will  be 
dealt  with  by  Mr.  Stiles. 

OPERATIONS  UPON  THE  TARSAL  BONES  AND  JOINTS 

EXCISION  OF  THE  ASTRAGALUS 

Indications.  Excision  of  the  astragalus  (talus)  alone  is  fairly 
often  done,  although  it  is  most  frequently  practised  as  a  part  of  the 
modern  form  of  excision  of  the  ankle.  Apart  from  excision  it  may 
be  done : — 

(i)  In  cases  of  injury.  These  may  be  either  severe  comminution  of 
the  bone  or  such  extensive  contamination  of  it  with  dirt  that  there  is 
no  hope  of  avoiding  sepsis  otherwise. 

(ii)  In  extreme  talipes  equinus  following  infantile  paralysis.  Here 
the  pointing  of  the  foot  gradually  protrudes  the  astragalus  from  the  tibio¬ 
fibular  arch,  with  the  result  that  the  bone  becomes  too  broad  in  front  to 
enable  it  to  be  returned  beneath  it  when  the  tendo  Achillis  is  divided; 
in  order  to  get  the  foot  at  right  angles  to  the  leg  the  astragalus  must 
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either  be  removed  or  so  cut  down  as  to  allow  it  to  pass  into  position. 
As  these  cases  are  usually  met  with  in  children  in  whom  the  functional 
results  of  removal  of  the  astragalus  are  extremely  good,  it  is  better  to 
remove  the  bone  than  to  pare  it  down. 

(iii)  In  cases  of  extreme  congenital  talipes  varus.  In  order  to  over¬ 
come  the  extreme  deformity  it  may  be  necessary  to  remove  the  astragalus 
(talus),  after  which  the  foot  can  be  got  into  good  position. 


Fig.  18.  Incision  for  Excision  of  the  Astragalus.  The  peronei  tendons 
have  been  divided  by  an  oblique  section.  The  ankle-joint  has  been  opened  as  well 
as  the  astragalo-scaphoid  joint. 

Operation.  The  incision  that  I  have  used  most  frequently  for  the 
above  conditions  is  a  crescentic  one  over  the  outer  ankle,  commencing 
immediately  behind  the  fibula  two  and  a  half  inches  above  the  tip  of  the 
external  malleolus,  extending  down  to  the  tip  of  that  structure  and 
forwards  along  the  outer  aspect  of  the  foot  as  far  as  the  prominence  on 
the  base  of  the  fifth  metatarsal  (see  Fig.  18).  This  incision  is  deepened,, 
and  the  structures  in  front  of  it  are  dissected  up  for  a  short  distance  in 
the  form  of  a  flap.  The  foot  is  now  plantar-flexed  and  everted  in  order  to 
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relax  the  peronei  tendons,  which  are  then  separated  from  the  back  of  the 
fibula,  turned  out  of  their  groove  beneath  the  external  malleolus,  and 
entrusted  to  an  assistant,  who  keeps  them  out  of  danger  beneath  a  hook. 
This  may  be  very  difficult,  and  a  much  easier  plan  is  to  divide  the  tendons 
by  an  oblique  section  and  suture  them  at  the  end  of  the  operation.  The 
external  lateral  ligament  is  divided  and  the  incision  carried  forwards  so 


Fig.  19.  Exposure  of  the  Astragalus.  The  head  of  the  bone  has  been  separated 
from  the  scaphoid  and  the  interosseus  ligament  has  been  divided. 

as  to  expose  the  head  of  the  astragalus  (talus)  and  open  the  joint  between 
it  and  the  scaphoid  (navicular).  In  order  to  do  this  the  foot  is  forcibly 
inverted  and  the  toes  bent  inwards.  When  the  astragalo-scaphoid  (talo¬ 
navicular)  joint  has  been  opened,  the  point  of  the  knife  can  be  passed 
along  the  under  surface  of  the  former  bone  and  made  to  divide  the  inter¬ 
osseous  ligament  between  the  astragalus  (talus)  and  the  os  calcis  (cal¬ 
caneus),  when  the  former  bone  can  be  made  to  start  up  prominently  in 
the  wound  by  further  inverting  the  foot,  which  is  dislocated  inwards 
almost  completely  (see  Fig.  19).  The  head  of  the  astragalus  (talus)  is 
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seized  in  lion  forceps,  and  a  few  touches  of  the  knife  will  remove  it 
altogether  (see  Fig.  20). 

The  os  calcis  (calcaneus)  is  then  brought  up  against  the  malleoli,  and 
in  young  children  will  fit  fairly  well  without  much  risk  of  dislocation.  In 
adults,  however,  the  projection  of  the  sustentaculum  tali  makes  the  bone 
too  broad  to  fit  beneath  the  malleoli,  and  it  is  well,  therefore,  to  pare 
down  the  articular  surfaces  so  as  to  make  them  fit.  A  portion  may  be 


Fig.  20.  Removal  of  the  Astragalus.  The  articular  surfaces  of  the  tibia  and 
the  os  calcis  are  seen,  as  well  as  the  divided  interosseous  membrane. 

taken  off  each  side  of  the  os  calcis  (calcaneus),  and  the  articular  surfaces 
of  the  malleoli  may  also  be  cut  away,  but  the  whole  of  the  sustentaculum 
tali  should  not  be  removed,  as  it  is  required  for  the  support  of  the  tibialis 
posticus  (posterior)  tendon  passing  beneath  it. 

The  wound  is  closed  without  a  drainage  tube,  and  the  limb  should 
be  put  up  in  a  plaster  of  Paris  casing;  there  must  be  no  lateral  deflexion 
of  the  foot,  which  should  be  at  right  angles  to  the  limb.  Throughout 
the  after-treatment  the  most  important  point  is  to  see  that  no  lateral 
displacement  of  the  foot  occurs,  and  for  this  purpose  a  plaster  of  Paris 
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casing  strengthened  with  metal  at  the  sides  should  be  used  for  the  first 
three  months,  followed  later  on  by  an  apparatus  with  lateral  irons  and 
a  hinge  at  the  ankle-joint.  This  will  have  to  be  worn  for  nearly  two 
years  in  the  case  of  a  child;  an  adult  will  probably  have  to  wear  it  for 
a  much  longer  period. 

Excellent  results  follow  the  simpler  method  of  excising  the  bone 
after  dividing  the  extensor  tendons,  and  the  operation  is  preferred  by 
some  to  the  one  described  above.  A  large  flap  is  made  upon  the  front 
of  the  ankle  with  its. convexity  downwards  towards  the  toes.  The  inci¬ 
sion  reaches  from  one  malleolus  to  the  other,  and  its  lowest  point  is  on  a 
level  with  the  tubercle  of  the  scaphoid.  All  the  tendons  are  divided  over 
the  front  of  the  joint,  and  the  dorsalis  pedis  artery  and  the  anterior 
tibial  nerve  are  cut  across  and  the  ankle-joint  opened  from  the  front. 
This  gives  very  free  access  to  the  astragalus,  which  is  first  freed  from 
its  attachments  to  the  lateral  ligaments  of  the  ankle-joint  and  then  from 
the  scaphoid  (navicular)  in  front.  In  order  to  remove  the  bone  it  is  then 
only  necessary  to  divide  its  connexions  with  the  os  calcis  (calcaneus). 
The  ends  of  the  extensor  tendons  are  identified  and  united  at  the  end  of 
the  operation ;  speedy  union  occurs  in  aseptic  cases  and  there  is  no  loss 
of  power  on  this  account. 

EXCISION  OF  THE  OS  CALCIS 

Indications,  (i)  For  tuberculous  disease.  The  operations  for  this 
condition  will  be  described  by  Mr.  Stiles. 

(ii)  For  injury.  Severe  comminuted  fractures  of  the  os  calcis 
(calcaneus),  especially  when  they  are  compound,  will  require  an  opera¬ 
tion  in  order  to  secure  the  best  results.  This,  however,  will  usually  be 
only  a  partial  excision. 

(iii)  For  new  growths  of  the  bone.  In  the  majority  of  cases  an 
amputation  of  the  foot  will  be  the  safer  procedure,  but  in  innocent 
tumours  and  in  myelomata  the  bone  may  be  excised  and  the  progress  of 
affairs  watched. 

Operation.  The  operation  is  difficult,  owing  partly  to  the  want 
of  elasticity  in  the  cutaneous  structures,  but  chiefly  to  the  difficulty  of 
dissecting  out  the  sustentaculum  tali.  A  good  method  of  gaining  free 
access  to  the  bone  is  by  making  a  vertical  incision  along  the  outer  edge 
of  the  tendo  Achillis,  beginning  an  inch  and  a  half  above  the  upper  edge 
of  the  os  calcis  (calcaneus)  and  reaching  down  to  just  above  the  outer 
margin  of  the  sole.  A  second  incision  is  carried  at  right  angles  to  the 
first,  horizontally  round  the  back  of  the  heel  and  along  the  outer  border 
of  the  foot,  from  a  point  a  finger’s  breadth  behind  the  internal  malleolus 
to  the  tuberosity  of  the  fifth  metatarsal  bone. 
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This  incision  gives  two  large  flaps,  of  which  the  upper  is  dissected 
off  the  posterior  and  outer  aspects  of  the  os  calcis  first.  In  doing  this 
the  tendo  Achillis  is  divided  above,  the  external  lateral  ligament  on  the 
outer  aspect  of  the  bone,  and  the  ligaments  of  the  calcaneo-cuboid  joint 
in  front.  The  lower  or  plantar  flap  is  now  raised  as  far  as  the  flexibility 
of  the  skin  permits,  and  then  the  foot  is  firmly  inverted,  the  peronei 
tendons  are  hooked  out  of  the  way,  and  the  calcaneo-astragaloid  (talo¬ 
calcaneal)  joint  is  opened  and  the  firm  interosseous  ligament  divided. 
The  remaining  ligaments  of  the  calcaneo-cuboid  joint  are  cut  through, 
and  all  that  remains  to  be  done  is  to  sever  the  attachments  of  the  bone 
on  the  inner  side.  In  order  to  do  this  in  the  easiest  way  the  foot  must 
be  very  forcibly  inverted  and  the  tendon  of  the  tibialis  posticus  (pos¬ 
terior)  looked  for  as  it  passes  under  the  sustentaculum  tali  in  its  special 
groove.  It  is  raised  from  this  and  held  out  of  the  way  with  a  hook. 
When  this  has  been  done,  the  knife  is  passed  along  the  inner  side  of  the 
bone  from  end  to  end,  dividing  the  internal  lateral  ligament  of  the  ankle 
and  the  ligaments  connecting  the  os  calcis  (calcaneus)  and  astragalus 
(talus)  on  the  inner  side.  A  few  touches  of  the  knife  then  complete  the 
removal  of  the  bone. 

A  drainage  tube  should  be  inserted  in  the  large  and  irregular  cavity 
thus  made.  The  cavity  soon  shrinks  up,  and  the  patient  can  walk  well 
upon  the  heel  provided  that  a  small  pad  be  placed  beneath  it.  The 
stump  is  quite  sound  in  about  six  weeks. 
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OPERATIONS  UPON  THE  KNEE-JOINT 

REMOVAL  OF  DISPLACED  SEMILUNAR  CARTILAGES 

Indications.  In  cases  of  recurrent  displacement  of  the  semilunar 
cartilage  operation  is  now  a  safe  and  easy  way  of  putting  an  end  to  a 
troublesome  and  often  crippling  affection.  For  a  first  or  even  a  second 
attack  it  is  not  necessary  to  operate,  since  careful  massage  and  suitable 
movements  will  often  bring  about  a  permanent  cure;  should  the  displace¬ 
ment  recur  in  spite  of  this,  however,  early  operation  is  indicated,  since 
by  it  the  displaced  cartilage  (which  is  practically  always  the  internal 
one)  can  be  removed  and  subsequent  attacks  prevented.  The  functions 
of  the  joint  are  unimpaired  after  removal  of  the  cartilage,  provided 
that  this  be  done  before  the  affection  has  lasted  long  enough  for  the 
recurrent  inflammatory  attacks  to  set  up  chronic  changes  in  the  joint 
resembling  those  of  osteo-arthritis ;  in  such  cases  removal  of  the  cartilage 
will  not  necessarily  be  followed  by  complete  restoration  of  the  functions 
of  the  joint. 

Operation.  Various  incisions  may  be  used  to  expose  the  inner 
tuberosity  of  the  tibia,  along  the  upper  border  of  which  lies  the  cartilage. 
This  should  be  felt  for  carefully  before  the  skin  incision  is  made,  and  the 
examination  should  be  repeated  before  the  capsule  is  opened  by  putting 
the  finger  on  the  joint  and  flexing  and  extending  it.  It  is  easy  to  mistake 
the  level  of  the  knee-joint,  and,  although  this  is  not  of  much  importance 
in  other  operations  on  the  knee,  in  this  particular  one  the  difference  of  a 
quarter  of  an  inch  in  the  level  of  the  incision  in  the  capsule  changes  the 
operation  from  a  simple  to  a  difficult  one. 

In  this  operation,  as  in  all  of  those  upon  the  knee-joint,  the  limb 
should  be  purified  from  mid-thigh  to  mid-calf  and  wrapped  up  securely 
in  sterilized  cloths  so  that  the  assistant’s  hands  cannot  come  into  contact 
with  unsterilized  parts  during  the  manipulations  of  the  leg  that  may  be 
necessary  during  the  operation. 

The  surgeon  faces  the  inner  side  of  the  knee,  which  should  be  semi- 
flexed  and  outwardly  rotated.  He  makes  an  incision  exposing  the  upper 
border  of  the  inner  tuberosity  of  the  tibia  from  the  inner  margin  of  the 
ligamentum  patellae  backwards  to  the  junction  of  the  inner  with  the 
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posterior  surface  of  the  tibia.  A  very  useful  incision  for  this  purpose 
is  a  crescentic  one  with  its  convexity  forwards.  This  gives  a  flap  which 
can  be  extended  backwards  by  prolonging  the  horns  of  the  incision  if 
necessary;  the  advantage  of  this  is  that  the  skin  incision  does  not  lie 
over  that  in  the  capsule.  Before  raising  the  flap  small  cuts  or  scratches 
may  be  made  across  the  incision  so  as  to  identify  the  corresponding  points 
when  the  flap  has  to  be  sutured  at  the  end  of  the  operation,  by  which 
time  its  outline  will  have  become  somewhat  altered.  If  preferred,  how¬ 
ever,  a  transverse  or  a  vertical  incision  may  be  made.  The  vertical 
incision  is  parallel  to  the  vessels  and  nerves  of  the  limb  and  so  saves 
them  from  injury,  but  it  is  rather  difficult  to  get  proper  exposure  through 
it  unless  it  be  very  long,  and  a  second  incision  posterior  to  the  first  may 
be  required  in  order  to  get  at  the  cartilage  satisfactorily. 

The  flap  is  dissected  back  and  the  capsule  of  the  joint  over  the  inner 
condyle  exposed.  After  all  bleeding  points  have  been  ligatured,  the 
capsule  is  opened  by  a  horizontal  incision  parallel  to  and  about  a  quarter 
of  an  inch  above  the  upper  margin  of  the  inner  tuberosity  of  the  tibia, 
which  should  be  carefully  defined  by  the  finger;  the  capsule  only  should 
be  divided  and  not  the  synovial  membrane.  There  is  often  free  bleeding 
from  the  articular  arteries  in  doing  this,  and  this  should  be  checked  before 
proceeding  further.  The  synovial  membrane  which  is  thus  exposed  is 
caught  up  with  fine-toothed  forceps  and  snipped  through  with  scissors 
in  order  to  open  the  articular  cavity,  and  the  incision  is  enlarged  suffi¬ 
ciently  to  give  a  good  view  into  the  joint. 

The  condition  of  the  internal  semilunar  cartilage  can  now  be  made 
out  by  retracting  the  edges  of  the  wound  in  the  capsule;  the  limb  will 
have  to  be  flexed  rather  acutely  to  display  the  front  of  the  joint  well. 
Various  lesions  of  the  cartilage,  such  as  detachment  from  its  insertion 
or  transverse  or  longitudinal  ruptures,  partial  or  entire,  may  be  met 
with;  but  these  are  of  little  importance,  since  the  only  effective  method  of 
treatment  is  to  remove  as  much  of  the  cartilage  as  can  be  got  at  through 
the  incision  in  the  capsule. 

In  order  to  remove  the  cartilage,  its  convex  edge,  which  will  have 
been  torn  away  from  the  head  of  the  tibia  by  the  accident,  is  seized  in 
catch  forceps,  and  the  cartilage  is  raised  and,  if  necessary,  separated  from 
its  lateral  attachments  so  that  a  pair  of  fine  curved  scissors  can  be  slipped 
round  its  anterior  extremity  and  made  to  divide  its  attachment  in  front, 
if  that  has  not  already  been  separated  by  the  original  injury.  This  is 
seized  in  forceps  and  the  back  part  of  the  cartilage  is  put  upon  the  stretch, 
freed  by  scissors,  and  divided  as  far  back  in  the  joint  as  the  scissors  can 
reach.  The  whole  operation  can  be  done  without  any  further  interference 
with  the  joint  than  the  introduction  of  the  scissors  into  it.  Very  little 
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bleeding  accompanies  the  intra-articular  part  of  the  operation;  it  is  easily 
stopped  by  douching  the  joint  with  hot  saline  solution.  Some  surgeons 
make  a  point  of  removing  the  entire  cartilage,  but  this  is  a  much  more 
difficult  matter,  and,  as  far  as  my  experience  goes,  is  not  necessary.  The 
simplest  way  of  doing  it  is  to  make  a  second  small  incision  in  the  capsule 
just  behind  the  condyle  and  to  divide  the  posterior  end  of  the  cartilage 
through  that,  as  it  would  weaken  the  joint  unduly  to  divide  the  capsule 
and  the  internal  lateral  ligament  over  the  whole  of  the  cartilage. 

When  all  bleeding  has  been  arrested,  a  fine  catgut  suture  unites  the 
cut  edges  of  the  synovial  membrane.  A  somewhat  stouter  one  sutures 
the  capsule,  after  which  the  skin  wound  is  brought  together  with  a 
separate  suture.  Outside  the  dressing  the  joint  is  enveloped  in  a  thick 
mass  of  wool,  bandaged  on  firmly  so  as  to  exert  an  elastic  compression 
which  will  prevent  effusion  and  restrict  movement.  No  splint  is  needed; 
the  knee  is  slightly  flexed  and  the  limb  is  elevated  upon  a  comfortable 
pillow. 

After-treatment.  The  patient  may  move  his  limb  inside  the  dress¬ 
ing  if  he  desires  to  do  so.  After  a  week  a  lighter  dressing  may  be  sub¬ 
stituted  and  the  patient  encouraged  to  move  the  limb  more  freely.  The 
sutures  are  removed  on  the  tenth  or  twelfth  day,  and  vigorous  active 
and  passive  movements  should  then  be  employed.  Perfect  use  of  the 
limb  should  be  regained  within  three  weeks  from  the  operation. 

Difficulties  and  dangers.  The  chief  danger  is  sepsis ,  the  risk  of 
which  cannot  be  over-estimated.  No  one  should  perform  this  operation 
who  is  not  confident  of  commanding  complete  asepsis  throughout. 
Should  sepsis  occur,  the  joint  must  be  opened  immediately  and  drained 
freely  (see  p.  60).  Another  danger  is  haemorrhage  into  the  joint  at  the 
close  of  the  operation,  which  may  easily  happen  unless  the  surgeon  be 
careful  to  secure  every  bleeding  point  as  he  goes  on.  It  is  always  best 
to  apply  a  ligature  to  all  of  these,  as  very  slight  bleeding  in  the  joint 
may  give  rise  to  anxiety  as  to  the  progress  of  the  case  and  a  definite 
retardation  in  convalescence;  the  patient  may  be  left  with  a  distended 
capsule,  for  which  prolonged  treatment  may  be  required.  It  is  some¬ 
times  difficult  to  find  the  displaced  cartilage;  this  generally  results  from 
incising  the  capsule  too  high  above  the  cartilage.  In  order  to  get  properly 
at  the  cartilage  the  joint  has  then  to  be  opened  unduly  freely,  and  some 
weakness  of  the  capsule  may  result.  The  best  way  to  avoid  this  is  to 
palpate  the  parts  well  while  the  joint  is  being  moved  after  the  skin  incision 
has  been  made.  The  sharp  edge  of  the  tibia  is  unmistakable  and  will 
guide  the  surgeon  to  the  right  spot. 

It  occasionally  happens  that  the  joint  remains  weak  for  some  little 
time  after  the  operation.  This  is  only  likely  to  occur  when  the  patient 
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has  had  recurrent  attacks  for  a  long  time  before  seeking  surgical  aid. 
The  interior  of  the  joint  at  this  stage  will  show  a  widely  thickened  and 
inflamed  synovial  membrane,  and  this  condition  may  persist  for  a  con¬ 
siderable  time  after  removal  of  the  exciting  cause.  In  these  cases 
massage  and  exercises  designed  to  strengthen  the  thigh  muscles  and 
thereby  tighten  up  the  capsule  are  most  beneficial. 

ARTHROTOMY  AND  DRAINAGE 

Indications.  The  knee-joint  rarely  requires  to  be  drained  for  any 
affection  other  than  suppurative  arthritis.  It  has  been  proposed  to  incise 
and  drain  the  knee-joint  as  treatment  for  gonorrhoeal  or  simple  acute 
rheumatism,  with  the  view  of  relieving  tension,  alleviating  pain,  and 
promoting  restoration  of  function  more  rapidly  than  can  be  done  by 
non-operative  measures.  The  only  experience  that  I  have  in  this  direction 
is  in  connexion  with  gonorrhoeal  rheumatism.  On  five  occasions  I 
have  incised  freely  a  knee-joint  which  was  acutely  distended  as  the 
result  of  gonorrhoeal  arthritis,  and  in  all  the  cases  the  relief  of  pain  was 
very  striking.  In  four  out  of  the  five  the  swelling  had  subsided  com¬ 
pletely  within  six 'weeks,  and  the  functions  of  the  joint  were  left  unim¬ 
paired.  In  the  remaining  case  the  synovial  membrane  remained  thickened 
for  three  months  after  the  wound  had  healed. 

Operation.  The  knee  is  a  difficult  joint  to  drain,  and  drastic 
measures  have  been  proposed  in  order  to  effect  this.  In  early  days  a 
large  drainage  tube  was  passed  through  the  joint  from  side  to  side 
beneath  the  patella.  A  useful  improvement  upon  this  was  the  plan 
of  effecting  drainage  by  continuous  irrigation,  while  more  recently  the 
late  Mr.  Harold  Barnard  {Clin.  Soc.  Trans.,  vol.  xxxvi,  p.  150)  pro¬ 
posed  a  very  thorough  drainage  scheme  for  this  complex  joint.  The 
most  radical  method  is  excision  of  the  articular  surfaces  so  as  to  open 
up  the  joint  cavity  and  to  obliterate  most  of  its  recesses.  This  method 
can  hardly  be  recommended  at  the  present  day,  however.  Its  chief  result 
will  be  to  open  up  large  areas  of  cancellous  bone  to  septic  infection.  A 
better  plan  would  be  to  adopt  the  line  of  treatment  suggested  and  prac¬ 
tised  by  Mr.  Eve  ( loc .  sup.  cit.),  who  cut  across  the  front  of  the  joint, 
divided  the  patella,  and  flexed  the  knee  fully  so  as  to  expose  the  recesses 
of  the  joint.  Such  a  method  must  of  course  result  in  a  stiff  limb,  and 
nothing  but  the  desperate  state  of  the  patient  would  justify  recourse 
to  it.  It  is  hardly  likely  that  such  extreme  measures  would  be  called 
for  when  infection  has  followed  a  surgical  operation,  such  as  removal 
of  a  semilunar  cartilage,  or  wiring  of  the  patella.  Here  the  surgeon 
would  be  alive  to  the  nature  of  the  case  very  early,  and  less  radical 
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measures  should  suffice  to  secure  recovery  with  a  more  or  less  movable 
limb.  It  may  therefore  be  advisable  to  divide  the  operations  for  drainage 
of  the  joint  into  two  groups:  those  in  which  the  infection  is  slight,  e.g. 
those  in  which  the  infection  follows  a  surgical  operation,  and  those  in 
which  the  infection  is  severe,  as  in  neglected  cases  of  injury  to  the  joint, 
or  those  accompanying  infection  from  acute  infective  osteomyelitis. 

In  cases  of  mild  infection.  These  probably  form  the  majority  of 
cases  met  with  in  practice  at  the  present  day,  and  good  results  may  be 
looked  for  if  the  treatment  be  undertaken  early  enough  and  be  suffi¬ 
ciently  thorough.  Effective  drainage  may  be  obtained  by  opening  the 
joint  by  two  free  vertical  incisions,  each  about  a  finger’s  breadth  from  the 
edge  of  the  patella  and  reaching  from  the  level  of  its  lower  margin  to 
a  full  inch  above  its  upper  border.  This  exposes  the  front  and  lateral 
aspects  of  the  joint  fully,  and  enables  the  surgeon  to  inspect  the  interior 
and  to  ascertain  the  extent  of  the  subcrural  pouch  above  the  patella, 
whereby  he  can  judge  whether  it  is  necessary  to  employ  direct  drainage 
of  this  space.  If  so,  a  pair  of  dressing  forceps  is  thrust  from  one  of 
the  lateral  wounds  to  the  upper  limit  of  the  pouch  and  its  points  are 
cut  down  upon  through  the  skin  in  the  middle  line ;  a  large  drainage 
tube  is  drawn  through  from  this  opening  in  the  skin  and  made  to  project 
through  one  of  the  lateral  incisions,  generally  the  inner  one.  In  the 
majority  of  cases  it  is  well  to  drain  the  outer  side  of  the  joint  also,  and 
this  can  be  done  by  passing  down  a  pair  of  sinus  forceps  over  the  outer 
condyle  to  the  lowest  limit  of  the  joint  and  thrusting  them  through 
the  capsule  in  that  situation.  An  incision  is  made  through  the  skin 
over  the  points  of  the  forceps  and  a  drainage  tube  introduced  from 
behind  into  the  outer  recess  of  the  joint.  In  doing  this  care  must  be 
taken  to  divide  only  the  skin  with  the  knife,  otherwise  the  external 
popliteal  nerve  may  be  endangered.  A  large  tube  is  passed  across 
the  front  of  the  joint  from  the  inner  to  the  outer  incision  beneath  the 
patella,  and  the  joint  cavity  can  be  drained  freely  in  this  manner  in  the 
majority  of  cases.  The  tubes  can  be  arranged  so  as  to  permit  of  con¬ 
tinuous  irrigation  of  the  joint,  the  fluid  being  run  into  the  joint  through 
the  tube  above  the  patella  or  through  one  end  of  the  tube  passing  across 
the  front  of  the  joint.  Before  the  first  dressings  are  applied  the  whole 
of  the  interior  of  the  joint  should  be  flushed  out  freely  with  sterilized 
salt  solution. 

In  cases  of  acute  infection.  In  the  cases  suited  for  the  preceding 
operation  the  infection  is  mainly  in  the  front  and  lateral  aspects  of  the 
joint,  but  in  the  more  severe  ones  there  is  a  tendency  for  the  posterior 
sacs  to  be  acutely  infected,  and  it  is  difficult  to  drain  these  from  the  front. 
The  late  Mr.  Barnard  (loc.  sup.  cit.)  drew  attention  to  the  importance 
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of  these  synovial  sacs  which  contain  the  corresponding  condyle.  They 
lie  between  the  head  of  the  gastrocnemius  and  the  bone,  and  the  outer 
pouch  sends  a  prolongation  along  the  popliteus.  He  strongly  advocated 
separate  incisions  for  the  drainage  of  each  of  these  sacs.  On  the  inner 
side  the  prominent  inner  condyle  can  be  cut  down  upon  when  the  limb  is 
extended  and  forceps,  carrying  a  drainage  tube,  can  be  introduced  into 
the  joint.  On  the  outer  side  a  vertical  incision  should  be  made  between 
the  biceps  tendon  and  the  outer  head  of  the  gastrocnemius  just  behind  the 
external  popliteal  nerve,  going  through  skin  only.  The  capsule  of  the 
joint  over  the  condyle  is  exposed  with  a  blunt  dissector,  incised,  and  a 
drainage  tube  inserted.  In  addition  to  these  incisions,  drainage  of  the 
front  of  the  joint  should  be  effected  by  vertical  incisions  on  either  side 
of  the  patella  and  a  median  one  above  it  for  draining  the  subcrural 
pouch.  Mr.  Barnard  noted  the  frequency  with  which  pus  under  pressure 
spurted  out  from  the  outer  posterior  pouch  when  it  was  incised. 

After-treatment.  The  dressings  require  to  be  changed  frequently, 
and  it  is  a  good  plan  to  employ  peroxide  of  hydrogen  ( io  vols.  per  cent.) 
at  each  dressing.  As  the  discharge  diminishes,  the  drainage  tubes  are 
gradually  shortened  and  finally  withdrawn.  Passive  movement  is  begun 
as  early  as  possible,  the  limb  meanwhile  being  kept  upon  a  splint  in 
order  to  prevent  the  contraction  which  the  powerful  hamstring  muscles 
would  otherwise  produce.  The  most  important  point  in  the  after- 
treatment  is  to  keep  the  patella  from  becoming  adherent  to  the  front  of 
the  condyles,  and  this  must  therefore  be  moved  freely  at  each  dressing. 
It  is  remarkable  that  excellent  functional  results  have  been  obtained  in 
this  manner  even  after  the  most  severe  infection. 

REPAIR  OF  THE  CRUCIAL  LIGAMENTS 

This  operation  is  a  very  rare  one,  and  has,  as  far  as  my  knowledge 
goes,  only  been  performed  once  (Mayo  Robson,  Clin.  Soc.  Trans.,  vol. 
xxxvi,  p.  92).  The  joint  was  opened  by  a  curved  incision  across  the 
front,  dividing  the  ligamentum  patellae  about  its  middle.  Both  the 
crucial  ligaments  had  been  torn  from  their  upper  attachments  and  had 
to  be  stitched  in  position  with  catgut  sutures.  The  anterior  ligament 
was  fastened  to  the  synovial  membrane  and  adjacent  tissues  on  the  inner 
side  of  the  external  condyle;  the  posterior  had  to  be  split  in  order  to 
lengthen  it,  and  was  fastened  by  sutures  to  the  synovial  membrane  and 
cartilage  on  the  outer  side  of  the  inner  condyle.  The  patient  made  an 
uneventful  recovery  with  perfect  use  of  his  limb.  He  was  seen  six  years 
after  the  operation,  when  the  abnormal  mobility  present  before  the 
operation  had  been  entirely  lost,  and  there  was  no  interference  with 
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movement  except  some  limitation  of  flexion,  the  knee  becoming  fixed 
when  it  was  flexed  just  beyond  a  right  angle.  There  was  fine  creaking 
felt  in  the  joint  on  movement,  and  the  patient  said  it  was  more  liable  to 
pain  in  damp  and  cold  weather. 

This  operation  seems  worthy  of  being  added  to  the  list  of  recognized 
surgical  operations,  since  the  injury  is  by  no  means  as  uncommon  as 
might  be  thought.  I  have  recently  seen  two  cases  resulting  from  severe 
hunting  accidents  in  which,  however,  the  degree  of  disability  was  not 
extreme  enough  to  demand  operative  interference  in  a  well-to-do  patient. 
The  description  of  the  above  case,  however,  shows  that  in  those  who 
follow  laborious  occupations  the  operation  has  a  definite  field  of  useful¬ 
ness.  The  patient  operated  upon  by  Mr.  Mayo  Robson  was  a  miner  and 
followed  his  occupation  from  the  time  of  his  discharge  from  the  Leeds 
Infirmary  without  any  trouble. 

REMOVAL  OF  THE  SYNOVIAL  MEMBRANE  OF 

THE  KNEE 

Indications.  The  joint  is  frequently  opened  for  the  removal  of 
diseased  synovial  membrane.  As  a  rule,  however,  this  affection  is  tuber¬ 
culous,  and  the  operation  for  this  condition  does  not  fall  within  the  scope 
of  the  present  article  and  is  dealt  with  by  Mr.  Stiles. 

The  synovial  membrane,  however,  or  a  considerable  part  of  it,  may 
not  infrequently  have  to  be  removed  for  other  reasons.  Thus  it  may 
become  hypertrophied  and  covered  with  papillary  outgrowths,  which 
give  rise  to  so  much  inconvenience  in  locomotion  as  to  call  for  active 
surgical  interference.  This  affection  may  be  diffused  over  almost  the 
whole  of  the  synovial  membrane,  or  it  may  be  limited  to  a  few  spots, 
generally  in  the  neighbourhood  of  the  inner  condyle  and  the  margin  of 
the  patella.  This  condition  is  apparently  distinct  from  the  ordinary 
osteo-arthritis.  Occasionally  the  joint  is  opened  for  the  removal  of  osteo- 
phytic  outgrowths  or  polypoid  masses  of  synovial  membrane  occurring 
in  osteo-arthritis  and  acting  as  a  mechanical  obstruction  to  movement. 

Operation.  As  a  rule  it  is  well  to  open  the  joint  by  a  free  incision, 
and  for  this  purpose  none  is  better  than  a  long  vertical  incision  about  a 
finger’s  breadth  to  the  inner  side  of  the  patella.  This  gives  admirable 
access  to  the  whole  of  the  inner  side  and  most  of  the  anterior  part  of 
the  joint,  and  the  synovial  membrane  can  be  dissected  out  with  ease 
and  accuracy.  Should  it  be  deemed  necessary,  a  similar  incision  can  be 
added  on  the  outer  side  of  the  patella,  and  any  portion  of  the  affected 
synovial  membrane  on  the  front  of  the  joint  that  cannot  be  reached 
from  the  inner  wound  may  be  removed  from  that. 
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It  is  needless  to  say  that  the  most  scrupulous  attention  must  be  paid 
to  disinfection  of  the  skin.  The  whole  of  the  joint  must  be  purified 
carefully  front  and  back,  and  the  limb  above  and  below  securely  wrapped 
up  in  sterilized  towels,  as  it  will  be  necessary  to  move  the  joint  frequently 
during  the  course  of  the  operation.  It  is  well  to  raise  the  skin  as  a  flap, 
so  that  the  incision  in  it  does  not  lie  directly  over  the  incision  in  the 
capsule.  The  steps  of  this  part  of  the  operation  are  similar  to  those  for 
removal  of  a  displaced  semilunar  cartilage  (see  p.  56). 

When  the  joint  has  been  incised,  its  interior  is  inspected  and  the 
particular  portion  of  the  synovial  membrane  that  has  to  be  removed 
is  identified.  This  patch  should  then  be  marked  out  by  carrying  an 
incision  around  it  with  the  knife  or  scissors,  and  the  whole  thickness 
of  that  part  of  the  synovial  membrane  should  be  dissected  off.  This 
is  generally  effected  best  with  blunt-pointed  scissors,  which  serve  both 
as  cutting  and  dissecting  instruments.  An  attempt  should  be  made  to 
remove  the  affected  area  in  one  mass,  however  large  may  be  the  extent 
of  synovial  membrane  that  has  to  be  removed.  After  removal,  all 
bleeding  points  are  ligatured  with  fine  catgut,  and  any  oozing  is  stopped 
by  douching  the  joint  freely  with  sterilized  salt  solution  at  a  tem¬ 
perature  of  1 1 5°  F.  When  all  the  bleeding  has  ceased,  the  incision 
in  the  joint  is  closed  accurately,  the  capsule  being  united  by  a  separate 
fine  continuous  catgut  suture ;  no  drainage  tube  is  employed.  The 
dressing  should  consist  of  a  roll  of  gauze,  which  is  wound  round  the 
limb  so  as  to  prevent  swelling  from  extravasation  of  blood.  No  splint 
is  required. 

After-treatment.  The  patient  is  encouraged  to  bend  his  knee 
from  the  first,  and  massage  and  passive  movements  should  be  employed, 
beginning  at  the  end  of  the  first  week.  When  the  stitches  are  removed, 
the  massage  should  be  vigorous  and  the  patient  should  be  encouraged 
to  walk  at  as  early  a  date  as  possible.  . 

Results.  The  results  of  some  of  these  cases  are  really  remarkable. 
I  have  on  several  occasions  removed  almost  the  whole  of  the  excisable 
portion  of  the  synovial  membrane  for  a  papillary  non-tuberculous  syno¬ 
vitis  which  had  resisted  all  previous  treatment  for  many  months,  and  was 
the  source  of  complete  incapacity  to  the  patient.  The  pain  and  swelling 
were  not  only  cured,  but  perfect  movement  in  the  limb  resulted  without 
any  difficulty  whatever  and  without  any  necessity  for  the  use  of  passive 
movements  under  an  anaesthetic.  With  complete  asepsis  and  the  use  of 
non-irritating  lotions  the  most  extensive  raw  surfaces  may  be  left  in 
contact  within  the  joint  without  impairing  movement. 
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OPERATIONS  FOR  INTRA-ARTICULAR  FRACTURES 

Although  strictly  speaking  operation  for  the  fixation  of  a  fracture 
about  the  lower  extremity  of  the  femur  is  practically  always  in  the  nature 
of  an  arthrotomy  in  that  the  joint  is  always  incised,  yet  as  a  rule  the 
operation  itself  is  performed  mainly  outside  the  joint,  and  the  chief 
interest  in  the  case  centres  in  the  approximation  of  the  fragments  rather 
than  the  technique  of  the  joint  surgery.  Occasionally  it  may  be  necessary 
to  open  the  joint  freely  for  the  treatment  of  a  fracture  of  the  spine  of 
the  tibia,  in  which  case  the  operation  will  be  very  similar  to  that  for 
suture  of  the  crucial  ligaments  (see  p.  61).  A  very  important  fracture 
involving  the  knee-joint  is  that  of  the  patella,  the  operations  for  which 
it  will  be  well  to  consider  here. 

OPERATIONS  FOR  FRACTURE  OF  THE  PATELLA 

There  are  several  operations  for  fracture  of  the  patella,  all  of  which 
have  for  their  object  the  close  approximation  and  fixation  of  the  frag¬ 
ments  so  that  true  bony  union  shall  result. 

Indications.  Much  difference  of  opinion  has  occurred  during  the 
last  twenty  years  as  to  the  indications  for  operative  interference  in  frac¬ 
tures  of  the  patella.  Even  at  the  present  day  there  are  still  surgeons  who 
consider  that  the  age  of  the  patient  and  his  occupation  should  influence 
the  question  whether  an  operation  should  be  done  or  not.  Neither  the 
age  of  the  patient  nor  his  occupation  should  determine  the  question. 
The  only  points  of  real  importance  are  the  nature  of  the  fracture  and 
the  patient’s  ability  to  undergo  any  ordinary  operation. 

In  a  fit  subject  for  operation,  any  fracture  of  the  patella,  either  recent 
or  of  long  standing,  which  is  of  the  transverse  variety  and  is  accompanied 
by  separation  of  the  fragments  should  be  operated  upon,  as  this  con¬ 
dition  of  affairs  inevitably  ends  in  fibrous  union  and  probably  in  consid¬ 
erable  disability  of  the  joint.  The  stellate  or  longitudinal  fractures 
which  are  readily  differentiated  by  the  X-rays,  and  which  are  not  accom¬ 
panied  by  any  marked  separation  of  the  fragments,  are  excluded  from 
this  category ;  in  them  excellent  bony  union  usually  results  without 
operation. 

As  the  steps  of  the  operation,  and  to  some  extent  its  results, 
differ  somewhat  according  to  whether  the  operation  is  done  for  recent 
cases  or  those  of  long  standing,  these  two  groups  will  be  described 
separately. 
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OPERATIONS  FOR  RECENT  FRACTURES 

Before  discussing  the  methods  by  which  a  fractured  patella  may  be 
united,  it  is  important  to  consider  the  question  of  when  to  operate. 
Some  difference  of  opinion  still  exists  upon  this  point,  but  the  tendency 
is  in  favour  of  early,  if  not  immediate,  operation.  It  would  appear 
reasonable  that  the  sooner  the  joint  is  opened,  the  blood  cleared  out 
of  it,  and  all  bleeding  points  secured  the  better ;  moreover,  the  sooner 
the  broken  ends  are  brought  into  apposition  the  more  accurately  they 
fit,  and  this  to  some  extent  makes  the  operation  easier,  as  the  surgeon 
sees  exactly  what  he  has  to  do,  and  his  view  is  not  obscured  by  the  blood- 
clot  which  clings  very  tenaciously  to  the  fractured  surfaces  when  the 
injury  is  a  few  days  old.  It  was  formerly  thought  that  sepsis  was  more 
likely  to  occur  if  operations  were  carried  out  immediately  after  receipt 
of  the  injury;  this  was  attributed  partly  to  the  inflammatory  reaction 
following  the  injury,  and  partly  to  the  difficulty  of  securing  perfect 
asepsis  of  the  skin.  While  it  is  now  recognized  that  the  first  objection 
has  no  foundation  in  fact,  the  second  one,  namely,  the  difficulty  of 
securing  asepsis,  may  be  of  importance  in  certain  cases.  The  skin  over 
the  front  of  the  knee  is  rough,  thick,  and,  in  labouring  men,  often  deeply 
ingrained  with  dirt,  so  that  it  may  be  a  matter  of  extreme  difficulty 
to  get  it  into  a  condition  approaching  that  of  sterility,  except  after 
prolonged  saturation  of  the  superficial  layers  of  the  epidermis  with 
antiseptics  so  that  they  can  be  actually  scraped  off  and  the  surface 
beneath  purified.  Personally,  it  is  my  invariable  custom  to  operate 
upon  all  these  cases  as  soon  after  they  are  seen  as  is  convenient,  but 
in  the  case  of  a  labouring  man  whose  skin  is  thick  and  dirty  there  is 
no  objection  to  postponing  the  operation  for  two  or  three  days,  so  that 
in  the  meantime  cleansing  methods  may  have  a  fair  chance.  The  old 
rule,  however,  of  leaving  the  case  for  ten  days  or  a  fortnight  until  most 
of  the  effusion  has  become  absorbed  should  not  be  followed.  This  is 
a  bad  rule,  as  it  allows  coagulation  of  the  effused  blood  to  take  place 
and  the  clot  to  become  so  closely  adherent  to  the  broken  bone  and  the 
torn  synovial  membrane  that  it  is  difficult  to  remove  it  without  doing 
more  damage  to  the  delicate  articular  structures  than  the  joint  should 
be  exposed  to. 

In  preparing  the  limb  for  operation  it  should  be  shaved  from  mid¬ 
leg  to  mid-thigh  and  thoroughly  scrubbed  with  ether  soap,  followed  by 
1  in  20  carbolic  lotion,  which  has  a  considerable  power  of  penetrating 
epidermis.  A  compress  of  sterilized  gauze,  wet  with  1-2,000  sublimate 
solution,  should  then  be  bandaged  over  the  knee  and  kept  from  evaporat¬ 
ing  by  gutta-percha  tissue  placed  outside.  This  forms  a  wet  dressing, 
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which  is  removed  in  six  hours,  and  the  skin  again  scrubbed  with  ether 
soap  and  hot  water,  followed  by  another  application  of  the  wet  1-2,000 
sublimate  dressing,  and  a  final  purification  with  ether  soap  and  1-500  sub¬ 
limate  solution  is  carried  out  just  before  the  operation.  This  method  of 
purification  applies  to  ordinary  cases;  in  labouring  men  with  dirty  horny 
skin  it  should  be  repeated  every  eight  hours  until  the  operation  takes 
place,  and  it  should  be  done  at  least  three  times. 

Operation.  The  only  operation  of  which  I  have  personal  experi¬ 
ence  is  that  rendered  classical  by  Lord  Lister.  I  have  always  found 
it  give  such  excellent  results  that  I  have  never  been  tempted  to  practise 
any  other. 

Lord  Listers  method.  The  surgeon  and  his  assistants  should  wear 
gloves,  and  all  instruments,  sponges,  &c.,  should  be  wrung  out  of  steri¬ 
lized  salt  solution.  As  little  interference  with  the  structures  of  the  joint 
as  possible  should  be  permitted,  and  everything  should  be  done  with  the 
greatest  gentleness. 

The  best  incision  is  a  semilunar  one,  with  its  convexity  upwards  and 
its  extremities  on  a  somewhat  lower  level  than  the  fracture.  The  left 
thumb  and  forefinger  are  placed  on  either  side  of  the  patella  at  a  dis¬ 
tance  of  about  three-quarters  of  an  inch  from  its  margin  and  about 
half  an  inch  below  the  level  of  the  fracture,  and  between  these  two 
points  the  convex  incision  is  marked  out,  its  upper  limit  reaching  just 
to  the  upper  border  of  the  patella.  This  gives  a  flap  the  cicatrix  of 
which  is  nowhere  exposed  to  pressure.  In  order  to  facilitate  accurate 
suture  of  the  flap  at  the  end  of  the  operation  I  always  make  two  or 
three  small  cross  cuts  when  marking  out  the  incision  at  the  commence¬ 
ment  of  the  operation,  so  that  the  corresponding  points  on  the  two  sides 
of  the  incision  can  be  easily  recognized  when  the  flap  has  to  be  sewn 
up.  The  flap  is  turned  down  by  a  few  touches  of  the  knife;  it  rarely 
requires  much  dissection,  as  the  first  incision  usually  opens  into  the 
distended  prepatellar  bursa,  which  communicates  with  the  fracture;  a 
few  small  vessels  will  require  clamping.  The  turned-down  flap  is  covered 
with  gauze  while  the  fracture  is  inspected;  this  usually  occurs  about 
the  junction  of  the  lower  with  the  middle  third  of  the  bone,  and  is 
prolonged  on  either  side  as  a  considerable  rupture  of  the  capsular  liga¬ 
ment.  As  it  is  important  to  get  a  good  view  of  the  interior  of  the  joint 
in  order  to  wash  out  clot  and  effect  accurate  coaptation,  the  capsule 
should  be  incised  on  either  side  if  the  fracture  of  the  patella  has  not 
already  ruptured  it. 

The  next  step  is  to  wash  away  all  blood  and  clot  from  the  fractured 
surfaces  and  the  surrounding  tissues,  and  to  see  how  many  pieces  the 
patella  is  split  into;  it  not  infrequently  happens  that  the  lower  fragment 
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is  split  up  into  two  or  more  portions.  All  bleeding-  points  should  be 
secured,  and  before  drilling  the  bone  the  surgeon  determines  whether  he 
will  put  in  one  or  two  wires,  and  how  thick  the  wire  shall  be.  When  the 
fracture  is  a  simple  transverse  one,  consisting  merely  of  an  upper  and 
lower  fragment,  the  latter  being  of  reasonable  size,  I  have  always  found 


ABC 


Fig.  21.  Methods  of  inserting  Sutures  in  Comminuted  Fractures  of 
the  Patella,  a  shows  a  mattress  suture  applied  so  as  to  approximate  three  frag¬ 
ments.  b  shows  the  same  fragments  secured  by  three  separate  sutures,  while 
c  shows  a  good  method  when  only  a  small  portion  is  chipped  off  the  lower  frag¬ 
ment.  Here  the  larger  one  is  approximated  by  the  usual  stout  median  wire 
and  the  small  portion  is  united  to  it  by  a  fine  lateral  one. 

it  sufficient  to  use  a  single  median  wire  of  gauge  No.  5  (French  catheter 
scale). 

When,  however,  the  patella  is  split  into  three  fragments,  it  may  be 
necessary  to  use  more  than  one  wire.  A  simple  method  of  fastening 
three  fragments  together  by  one  wire  is  by  means  of  a  mattress  suture 


Fig.  22.  Bone  Drill  for  Wiring.  There  is  a  large  groove  in  the  end  of  the 
drill  which  serves  as  a  guide  for  the  passage  of  the  wire  (see  Fig.  23). 

(see  Fig.  21),  which  takes  a  secure  hold  on  all  three.  Occasionally  it 
may  be  necessary  to  use  three  sutures  (see  Fig.  21),  a  fine  wire  to  join 
the  lower  fragments  together  and  two  stouter  ones  to  join  the  united 
lower  ones  to  the  upper.  In  either  of  these  cases  the  wire  used  need 
only  be  of  gauge  4,  as  the  strain  upon  it  will  not  be  so  great  as  when  a 
single  median  wire  is  employed. 

Drilling  the  bone  is  best  done  by  means  of  an  electrically  driven  drill, 
as  the  high  speed  at  which  the  drill  runs  enables  it  to  penetrate  the  frag¬ 
ments  with  the  least  amount  of  damage  to  the  joint  structures  and  the 
least  application  of  force;  the  surgeon  is,  therefore,  able  to  direct  the 
shaft  of  his  drill  more  accurately  and  with  less  chance  of  deflexion. 
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The  most  difficult  part  of  the  operation  lies  in  drilling  the  fragments 
so  as  to  make  the  drill-holes  correspond  exactly  to  one  another  on  the 
fractured  surface.  If  a  hand-drill  be  used  Fig.  22  shows  the  usual  pat¬ 
tern.  The  bone  is  drilled  from  its  anterior  surface  to  the  fracture. 
Before  doing  this,  it  is  advisable  to  make  a  small  incision  through  the 
soft  parts  covering  the  bone,  and  to  push  them  away  from  the  spot  at 
which  the  drill  will  enter  and  from  which  the  end  of  the  wire  will  have  to 
emerge;  it  is  convenient  to  keep  the  edges  of  this  little  cut  apart  by  catch- 


Fig.  23.  Passing  the  Wire  in  Fracture  of  the  Patella.  The  loop  into 
which  the  wire  is  bent  is  shown.  The  wire  is  being  guided  through  the  lower 
fragment  along  the  groove  of  the  drill. 

ing  them  in  forceps.  Unless  this  be  done,  the  end  of  the  wire  as  it 
emerges  from  the  hole  in  the  bone  may  be  caught  in  the  soft  tissues  and 
burrow  its  way  through  them  for  some  distance  without  emerging 
directly. 

The  drill  is  made  to  penetrate  the  upper  fragment  first  and  passes 
from  its  anterior  aspect  to  the  fractured  surface.  It  is  entered  nearly 
half  an  inch  above  the  line  of  fracture  and  emerges  from  the  fractured 
surface  just  in  front  of  the  articular  cartilage  (see  Fig.  23).  The  lower 
fragment  is  drilled  in  a  similar  manner,  the  drill  being  entered  on  the 
anterior  surface  of  the  bone  as  near  its  apex  as  possible  and  made  to 
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appear  on  the  fractured  surface  exactly  opposite  the  hole  in  the  upper 
fragment  and  just  in  front  of  the  articular  cartilage.  The  wire  passing 
through  the  fragments,  therefore,  will  be  outside  the  articular  cavity. 

After  a  little  practice  it  is  easy  to  make  the  two  holes  on  the  fractured 
surfaces  correspond,  but  for  a  beginner  a  simple  way  of  ensuring  regu¬ 
larity  is  to  drill  the  lower  fragment  first  in  the  manner  described  above 
and  then  to  bring  the  lower  fragment  into  careful  apposition  while  the 
drill  remains  in  situ;'  if  the  drill  be  pushed  on  slightly,  a  depression  is 
marked  on  the  fractured  surface  of  the  upper  fragment.  The  drill  is  then 
withdrawn  from  the  lower  fragment  and  entered  at  the  puncture  thus 
made  on  the  fractured  surface  of  the  upper  fragment  and  made  to  pene¬ 
trate  the  fragment  from  below  upwards  instead  of  from  above  down¬ 
wards  as  just  described. 

When  introducing  the  wire  certain  precautions  are  necessary  to  ensure 
a  good  result.  A  portion  of  the  wire  about  one  foot  long  is  carefully 
unrolled  and  straightened,  and  one  end  cut  somewhat  obliquely  with 
cutting-pliers.  Great  care  must  be  taken  to  avoid  kinking,  as  a  kink  in 
stout  wire  of  this  sort  is  almost  impossible  to  obliterate  without  removing 
the  wire  entirely..  In  order  to  introduce  the  wire,  therefore,  the  portion 
to  be  used  is  made  quite  straight  and  one  end  is  introduced  through  the 
upper  fragment  from  its  anterior  aspect  and  made  to  emerge  through 
the  opening  on  the  fractured  surface.  The  fragment  is  rotated  so  that 
this  surface  looks  well  upwards,  and  the  wire  is  pulled  through  until 
only  about  four  inches  remains  projecting  from  the  anterior  surface  of 
the  patella.  The  remainder  of  the  wire  is  then  bent  into  an  easy  curve 
so  that  it  can  be  carried  through  the  lower  fragment  from  the  fractured 
surface  to  the  anterior  aspect  (see  Fig.  23).  If  the  grooved  hand-drill 
(see  Fig.  22)  be  employed  this  may  be  used  to  guide  the  wire  as  it 
emerges  from  the  front  of  the  lower  fragment. 

When  wire  has  been  passed,  its  ends  are  grasped  in  suitable  forceps 
and  firm  traction  is  made  upon  them  in  opposite  directions.  This 
straightens  out  the  wire  and  allows  an  assistant  to  push  the  two  frag¬ 
ments  threaded  upon  it  closely  together;  when  they  have  been  made  to 
meet,  the  ends  of  the  wire  are  brought  together,  twisted  round  in  two 
complete  twists  over  the  upper  fragment  (see  Fig.  24),  and  the  ends  cut 
short  with  cutting-pliers.  The  section  of  the  wire  should  be  very  oblique, 
and  the  ends  are  hammered  down  with  a  fine  punch  so  that  they  are 
buried  beneath  the  soft  tissues  over  the  front  of  the  patella;  a  small  slit 
should  be  made  for  their  reception.  If  this  be  done  carefully  the  ends 
will  be  buried  effectually,  and  it  is  unlikely  that  the  wire  will  require 
removal  subsequently. 

All  that  now  remains  to  be  done  is  to  bring  together  with  catgut 
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sutures  the  rent  in  the  capsule  on  either  side  of  the  fracture  and  the  torn 
fibrous  tissues  over  the  front  of  the  bone.  The  knee  is  dressed  with  gauze 
loosely  rolled  around  the  limb  from  below  upwards  so  as  to  exercise  a 
certain  amount  of  compression,  but  not  too  much,  and  outside  this  is 
applied  a  large  amount  of  wool  bound  on  fairly  tightly  so  as  to  exert  good 
elastic  compression  and  to  act  to  some  extent  as  a  splint.  No  splint  is 
required;  it  is  sufficient  to  restrain  any  involuntary  movement  of  the  limb 


Fig.  24.  Twisting  the  Wire  in  Fracture  of  the  Patella.  The  fragments 

have  been  pushed  together  along  the  wire. 

by  the  use  of  sand-bags  for  the  first  few  hours.  Two  or  three  pillows 
should  be  placed  beneath  the  limb  so  that  the  hip  is  flexed  at  an  angle 
of  about  twenty  degrees. 

After-treatment.  The  patient  is  not  discouraged  from  moving  the 
leg  in  bed  if  he  desires  to  do  so;  he  will  probably  keep  it  rigidly  stiff  for 
the' first  week,  after  which  he  will  gradually  attempt  some  movements; 
he  should  be  encouraged  to  do  this  more  and  more,  so  that  after  the  first 
ten  days  he  will  be  able  to  effect  a  fair  amount  of  flexion.  The  wound 
need  not  be  inspected  until  the  end  of  the  first  week,  when  a  collodion 
dressing  may  be  applied  and  the  wool  around  the  limb  diminished,  in 
order  to  allow  the  patient  to  move  the  limb  more  freely.  The  stitches 
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may  be  removed  on  the  tenth  day,  and  the  patient  may  get  up  between 
the  tenth  and  fourteenth  day.  From  the  fourteenth  day  onwards  I  have 
always  been  in  the  habit  of  allowing  my  patients  to  get  about  with  the 
aid  of  a  stick,  trusting  entirely  to  the  wire  to  retain  the  fragments  in 
position.  The  patients  readily  regain  the  use  of  the  limb,  and  usually 


Fig.  25.  Suturing  the  Lateral  Capsule  for  Fracture  of  the  Patella, 
a  represents  the  lateral  tension  sutures  being  placed  through  the  capsule  at  the 
side  of  the  patella.  The  second  row  of  sutures  shown  in  b  represents  bilateral 
sutures  and  running  suture  suturing  the  periosteum  and  fibrous  tissue  over  the 
patella. 


are  walking  about  quite  well  without  any  artificial  aid  at  the  end  of  a 
month  from  the  operation.  It  is  a  good  plan,  however,  to  have  them 
fitted  for  the  first  six  weeks  or  so  after  the  operation  with  an  apparatus 
that  does  not  allow  more  than  twenty  degrees  of  flexion,  so  as  to  prevent 
any  sudden  strain  from  stumbling,  &c. 

Suture  of  the  Lateral  Capsule  for  Fracture  of  the  Patella,  When 
a  simple  transverse  fracture  of  the  patella  exists  there  is  always  a  tear  in 
the  lateral  ligaments  on  either  side  of  the  knee-joint.  The  length  of  the 
tear  depends  upon  the  amount  of  separation  of  the  two  fragments  of 
the  patella.  When  the  edges  of  the  torn  ligament  are  approximated,  the 
fragments  of  the  patella  will  of  necessity  be  brought  into  position,  thus 
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making  it  unnecessary  to  use  any  suture  in  the  substance  of  the  patella. 
This  method  of  treatment  is  common  among  American  surgeons. 

Technic.  A  curved  incision  is  made  with  the  convexity  downward. 
The  incision  is  carried  from  a  point  lying  just  below  the  condyles  of  the 
femur,  the  lower  portion  of  the  convexity  being  well  below  the  lower 
border  of  the  patella  when  in  position.  A  flap  is  dissected  upward,  care 
being  taken  to  avoid  injury  to  the  blood-supply.  As  this  flap  is  dis¬ 
sected  upward,  the  tear  in  the  soft  tissues  and  the  fracture  line  of  the 
patella  will  come  into  view.  The  blood  clots  in  the  joint  are  carefully 
removed,  preferably  with  tissue  forceps  or  wiped  out  with  soft  wet 
sponges  to  avoid  trauma  to  the  articular  surfaces  of  the  joint.  The 
edges  of  the  torn  lateral  capsule  are  brought  into  view,  and  if  ragged 
the  contused  parts  should  be  trimmed  away  with  a  pair  of  scissors. 

A  strong  suture  either  of  kangaroo  tendon  or  heavy  chromicized 
catgut  is  passed  through  the  lateral  capsule  on  either  side  of  the  patella. 
Each  suture  closely  hugs  the  lateral  surface  of  the  patella  and  includes 
both  the  upper  and  lower  margins  of  the  torn  lateral  capsule  (see  Fig. 
25).  When  these  two  sutures  are  tied,  thus  closing  the  patellar  end  of 
the  tear  in  the  lateral  capsule  on  either  side,  the  fragments  of  the  patella 
will  be  brought  into  close  approximation.  The  remaining  portion  of 
the  torn  lateral  capsule  on  either  side  is  sutured  with  strong  catgut  (see 
Fig.  25).  Under  certain  conditions  it  is  possible  to  dissect  back  some 
of  the  aponeurosis  lying  on  the  dorsum  of  the  patella  and  this  may  now 
be  sutured,  thus  aiding  in  the  fixation  and  approximation  of  the  patella. 
The  skin  wound  is  now  closed  with  running  locked  silk  stitch  and  a 
dressing  applied.  A  posterior  moulded  splint  immobilizes  the  part  until 
the  patient  has  fully  recovered  from  his  anaesthetic. 

Passive  motion  of  the  joint  may  be  instituted  within  three  or  four 
days,  care  being  taken  to  avoid  overaction  with  a  possible  tearing  of 
the  sutured  capsule. 

OPERATIONS  FOR  FRACTURES  OF  LONG  STANDING 

Indications.  Surgical  interference  in  fractures  of  the  patella  of 
long  standing  is  only  practised  to  overcome  disability  of  the  limb.  There 
are  three  principal  classes  of  cases  in  which  operation  may  be  called  for : 

(i)  Cases  of  re-fracture  of  the  patella  after  previous  wiring.  These 
may  be  looked  upon  as  practically  recent  fractures. 

(ii)  Cases  marked  by  a  wide  gap  between  the  fragments  filled  in  with 
fibrous  tissue.  This  condition  is  not  uncommon  after  non-operative 
treatment,  and  in  such  cases  the  gap  may  either  be  very  wide  from  the 
first,  or  the  union,  which  at  first  was  close  and  satisfactory,  may  gradually 
stretch  owing  to  the  inability  of  the  fibrous  union  to  bear  the  strain 
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put  upon  it.  The  mere  size  of  the  gap  between  the  fragments  is  not 
necessarily  any  criterion  as  to  the  necessity  for  operation  or  not;  the 
important  point  is  the  functional  value  of  the  limb.  In  considering  the 
question  of  whether  to  operate  on  cases  of  long-standing  fracture  of- 
the  patella;"  it  is  important  to  remember  that,  quite  apart  from  the  ques¬ 
tion  of  sepsis,  the  operation  is  by  no  means  as  easy  as  it  is  in  the  recent 
cases,  and  that  therefore,  in  a  patient  of  fairly  advanced  years  with  a 
wide  gap  between  the  fragments  but  a  fairly  useful  limb,  it  may  be  a 
rash  procedure  to  interfere,  since  the  amount  of  permanent  shortening  of 
the  muscles  present  renders  the  after-treatment  necessarily  long  and  the 
prognosis  somewhat  uncertain. 

(iii)  Cases  in  which  the  gap  between  the  fragments,  although  slight, 
shows  distinct  evidence  of  widening.  Unless  the  patient  be  too  advanced 
in  years,  it  is  best  to  interfere  at  once  in  these  cases  and  unite  the  frac¬ 
tured  surfaces  in  the  hope  of  getting  firm  bony  union.  The  results  of 
operation  at  this  period  are  more  satisfactory  than  when  further  stretch¬ 
ing  has  taken  place. 

Operation.  The  steps  of  the  operation  are  exactly  similar  to  those 
for  recent  fractures  up  to  the  exposure  of  the  fragments.  In  cases  of 
long  standing,  changes  will  have  occurred  in  the  fractured  surfaces  which 
will  interfere  with  the  process  of  union  if  they  are  simply  placed  in  appo¬ 
sition;  the  bone  surfaces  require  to  be  refreshed  by  cutting  a  thin  slice 
from  each  fragment  with  a  chisel  or  saw.  If  the  conditions  allow  of  it 
these  surfaces  should  be  cut  at  right  angles  to  the  long  axis  of  the  bone; 
in  any  case  the  two  surfaces  should  be  parallel  to  one  another.  The 
fragments  are  then  drilled  as  described  above  (see  p.  67).  It  is  here 
that  the  greatest  care  is  required,  as  the  bone  is  soft  and  fatty  owing  to 
non-use,  and  too  much  traction  upon  the  wires  will  make  them  cut  their 
way  out  of  the  bone.  One  way  of  avoiding  this  very  unpleasant  accident 
is  to  make  use  of  a  mattress  suture,  as  originally  suggested  by  Sir  Hector 
Cameron,  and  this  is  an  excellent  method  when  the  size  of  the  fragments 
allows  (see  Fig.  21).  The  contraction  of  the  quadriceps  must  also 
be  overcome  and  reduced  to  a  minimum,  and  this  may  offer  so  great  a 
resistance  that  it  may  even  be  necessary  to  divide  its  tendon  partially. 
Before  any  attempt  is  made  to  draw  the  fragments  together  it  is  impor¬ 
tant  to  see  that  the  upper  fragment  is  freely  mobile.  The  finger  is  passed 
between  it  and  the  condyles  of  the  femur,  and  any  adhesions  are  broken 
down  so  that  the  bone  moves  freely  and  can  be  pulled  down.  The  assist¬ 
ant  then  extends  the  knee  fully  and  flexes  the  extended  limb  upon  the 
pelvis  so  as  to  relax  the  quadriceps  to  the  utmost.  The  surgeon  takes  one 
fragment  in  each  hand  and  pushes  them  together  forcibly  until  they 
come  into  contact.  If  this  can  be  done  it  will  be  safe  to  pass  a  wire  in 
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the  ordinary  manner;  the  steps  of  this  are  identical  with  those  for  recent 
fractures  (see  p.  67).  If,  however,  the  fragments  will  not  come 
together  satisfactorily  in  spite  of  manoeuvres  of  this  sort,  the  surgeon  has 
to  make  his  choice  of  measures  designed  for  still  further  relaxation. 
Three  methods  are  open  to  him : — 

(a)  Division  of  the  quadriceps  extensor  tendon. 

(b)  Division  and  lengthening  of  the  quadriceps  muscle. 

(c)  Approximation  of  the  fragments  in  two  stages. 

Of  these,  division  of  the  quadriceps  extensor  tendon  is  of  very  slight 
value  as,  in  order  for  it  to  be  effective,  the  patella  must  be  cut  away  from 
its  attachments  very  freely,  and  its  blood-supply  and  consequently  the 
union  of  the  fragments  are  thereby  seriously  endangered.  Lengthening 
the  quadriceps  muscle  gives  a  more  satisfactory  result,  and  may  perhaps 
be  the  method  of  choice  when  the  patient  is  young  and  the  muscular 
development  is  good.  In  elderly  subjects,  however,  it  is  somewhat  dif¬ 
ficult  to  get  proper  restoration  of  muscular  power  after  the  somewhat 
weak  muscles  have  been  divided. 

Another  suggested  method  is  to  chip  off  the  tubercle  and  the  attach¬ 
ment  of  the  ligamentum  patellae  to  the  tibia,  and  thus  displace  the  lower 
fragments  upwards  and  lessen  the  gap.  This  operation  is  more  fascinat¬ 
ing  in  theory  than  useful  in  practice,  and  gives  very  little  gain. 

For  the  majority  of  cases  the  approximation  of  the  fragments  in  two 
stages,  as  proposed  and  practised  by  Lord  Lister,  is  on  the  whole  the 
soundest  in  principle  and  in  practice.  His  description  of  it,  quoted  from 
the  British  Medical  Journal ,  1908,  vol.  i,  p.  849,  is  as  follows: — 

Realizing  that  a  method  practised  by  M.  Lucas-Championniere,  who, 
finding  himself  unable  to  approximate  the  fragments,  contented  himself 
with  connecting  them  with  a  long  wire  and  left  the  wire  in  position, 
was  open  to  objections  as  a  permanent  arrangement,  Lord  Lister  deter¬ 
mined  to  adopt  it  as  a  temporary  expedient  in  order  to  stretch  the  quadri¬ 
ceps,  and,  when  the  stretching  had  been  brought  about,  he  operated  a 
second  time  and  brought  the  fragments  together.  The  case  he  describes 
is  that  of  a  woman  who  had  sustained  a  fracture  of  both  patellae  four 
years  previously.  There  were  five  inches  of  separation  on  the  left  side 
and  the  upper  fragment  was  very  small.  On  the  right  side,  however, 
the.  upper  fragment  was  of  good  size  and  the  separation  less,  and  the 
following  operation  was  performed  on  it : — 

‘  I  made  two  short  longitudinal  incisions  (a  b  and  c  d)  over  the  two 
fragments  (shown  in  dotted  line)  (see  Fig.  26),  and  having  exposed 
them  by  a  little  dissection,  drilled  two  holes  in  the  upper  one,  and  passed 
through  them,  from  without  inwards,  the  ends  of  a  piece  of  the  usual 
stout  silver  wire,  so  that,  when  the  ends  were  pulled  upon,  the  middle 
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of  the  loop  of  wire  would  press  upon  the  surface  of  the  fragment  (see 
Fig.  26  a). 

‘  Next,  passing  into  the  lower  incision  a  blunt  instrument  (a  broad 
raspatory),  I  detached  from  the  front  of  the  femur  the  soft  parts  lying 
between  the  incisions,  consisting,  of  course,  only  of  skin  and  fat,  as  the 
muscle  was  absent  at  that  part.  Then  passing  a  strong  pair  of  forceps 
from  the  lower  incision  under  the  skin  till  their  blades  appealed  in  the 
upper  incision,  I  seized  the  ends  of  the  wire  and  drew  them  down  into 
the  lower  incision.  I  then  drilled  two  holes  in  the  lower  fragment  and 


Fig.  26.  Lord  Lister’s  Operation  for  Union  of  a  Fracture  of  the  Patella 

OF  LONG  STANDING  WITH  WlDE  SEPARATION  OF  THE  FRAGMENTS. 


passed  the  ends  of  the  wire  through  them  from  within  outwards,  and, 
after  drawing  the  upper  fragment  well  down,  secured  them  in  the  usual 
way  and  cut  the  ends  short.  The  immediate  result,  so  far  as  the  frag¬ 
ments  were  concerned,  is  indicated  in  this  diagram  (see  Fig.  26  b).  The 
incisions  in  the  skin  were  then  brought  together  by  sutures  and  a  dressing 
(the  double  cyanide  gauze)  applied. 

‘  In  drawing  down  the  upper  fragment  I  found  a  great  advantage 
from  the  use  of  a  very  strong  sharp  hook,  the  point  of  which  was  inserted 
in  the  tendon  of  the  quadriceps  at  its  attachment.  By  this  means  I 
was  able  to  exert  much  greater  traction  upon  the  bone  than  can  be  done 
by  simply  pulling  upon  the  wire ;  and,  in  order  to  relax  the  quadriceps 
as  much  as  possible,  the  limb  was  placed  in  the  vertical  position  before 
the  fragment  was  pulled  down.  The  dressing  having  been  put  on,  a 
trough  of  Gooch’s  splint  was  applied  to  the  limb  still  in  the  elevated 
position,  and  the  same  attitude  was  maintained  as  the  patient  was  removed 
to  the  ward,  and  continued  by  attaching  the  end  of  the  splint  to  a  rope 
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connected  with  the  tripod  and  pulley  used  in  applying  Sayre’s  plaster  of 
Paris  jacket.  This  position  of  the  limb  did  not  cause  the  patient  material 
inconvenience,  and  after  two  or  three  days  the  rope  was  slackened  a 
little  so  as  to  allow  the  end  of  the  splint  to  come  down  every  two  days 
or  so,  till  the  limb  could  be  placed  quite  horizontal. 

k  This  preliminary  operation  is  of  the  simplest  character,  no  paring 
of  the  broken  surfaces  being  done  at  this  stage,  and  there  being  almost 
no  bleeding  and  no  shock.  The  wound  having  healed  (I  need  hardly 
say  without  suppuration),  the  patient  was  allowed  to  leave  her  bed,  and 
left  the  hospital  soon  after  to  practise  using  the  limb. 

‘  Before  long  she  was  readmitted,  and  the  second  operation  was  per¬ 
formed.  The  lower  cicatrix  was  opened  and  the  wire  removed,  and  two 
interrupted  wire  sutures  placed  in  the  tracks  of  the  previous  continued 
one :  the  fragments,  of  course,  being  this  time  pared  to  clear  them  of 
fibrous  tissue  of  new  formation  and  produce  smooth  surfaces  for  coapta¬ 
tion.  This  was  all  satisfactorily  effected,  though  not  without  the  use 
of  the  powerful  hook  and  the  vertical  position  of  the  limb.  The  result 
was  restoration  of  the  use  of  the  joint  in  a  manner  so  satisfactory  that 
I  determined  to  try  the  same  procedure  in  the  other  limb.  The  only 
difference  which  I  made  in  this  case  was  that,  as  the  upper  fragment  was 
too  small  to  bear  drilling,  I  passed  the  ends  of  the  wire,  in  dealing  with 
that  fragment,  through  the  tendon  of  the  quadriceps  just  above  the  upper 
border  of  the  bone :  the  lower  fragment,  which  was,  of  course,  very 
substantial,  being  drilled  as  in  the  other  limb.  By  this  means,  aided  by 
the  vertical  position  of  the  limb  and  the  hook,  I  was  able  to  bring  down 
the  upper  fragment  very  satisfactorily,  so  much  so  that  I  did  not  feel 
it  needful  to  have  the  patient  use  the  limb  in  walking  before  proceeding 
to  the  second  operation,  but  did  this  before  she  left  her  bed,  soon  after 
the  wounds  had  healed.  In  the  second  operation  I  applied  two  inter¬ 
rupted  sutures,  passing  them,  as  in  the  first  operation,  through  the  track 
in  tendon  and  bone  which  the  first  wire  had  occupied.’ 

After-treatment.  The  after-treatment  of  all  these  cases,  whatever 
be  the  operation,  is  similar ;  it  consists  in  securing  at  first  the  maximum 
relaxation  of  the  quadriceps  extensor  by  fully  extending  the  knee-joint 
and  flexing  the  extended  limb  upon  the  pelvis  at  an  angle  of  45  °  or  less. 
The  flexed  position  is  maintained  for  a  fortnight  or  longer,  but  it  is 
relieved  by  gradually  lowering  the  limb  every  two  days  by  a  few  degrees 
until,  at  the  end  of  the  fortnight,  it  lies  flat  on  the  bed.  Massage  should 
then  be  begun  and  carefully  practised  for  another  ten  days,  at  the  end 
of  which  time  cautious  passive  movements  may  be  performed,  but  flexion 
must  be  very  carefully  carried  out,  as  otherwise  the  tension  upon  the 
wires  may  be  too  great.  The  patella  should,  however,  be  kept  from 
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adhering  to  the  condyles  of  the  femur  by  moving  this  bone  from  side  to 
side  repeatedly,  and  these  movements  may  be  practised  from  the  time 
that  the  wound  has  healed. 

EXCISION  OF  THE  KNEE 

Indications.  By  excision  of  the  knee  is  meant  removal  of  the 
articular  ends  of  the  bone  with  or  without  the  entire  synovial  membrane. 
The  operation  may  be  required  for  several  conditions  : 

(i)  For  tuberculous  disease.  This  is  by  far  the  most  important  con¬ 
dition  for  which  excision  of  the  knee  is  done.  Operations  for  tuberculous 
disease  of  the  joints,  however,  do  not  fall  into  the  scope  of  this  article 
and  are  dealt  with  by  Mr.  Stiles. 

(ii)  For  injury.  A  true  set  excision  of  the  knee  is  very  rarely  indeed 
performed  for  injury  at  the  present  day.  Operative  interference  in  cases 
of  compound  fracture  involving  the  knee  now  takes  a  much  more  con¬ 
servative  form.  If  mechanical  fixation  of  the  fragments  is  deemed 
impossible  or  inadvisable  the  operative  measures  will  probably  be  limited 
to  removal  of  small  portions  of  bone,  followed  by  strenuous  attempts  to 
preserve  the  movements  of  the  joint,  which  of  course  would  be  entirely 
lost  after  a  set  excision  of  the  knee  on  account  of  the  firm  bony  ankylosis 
that  follows  it. 

(iii)  For  ankylosis  in  a  faulty  position.  When  the  knee  has  become 
firmly  ankylosed,  either  in  the  flexed  or  the  hyper-extended  position, 
the  deformity  will  call  for  rectification,  and  this  will  generally  take  the 
form  of  an  excision.  The  milder  forms  of  these  deformities  may  be 
remedied  by  a  linear  osteotomy,  but  as  a  rule  the  deformity  is  so  great 
that  an  excision  of  the  joint,  which  in  reality,  however,  is  a  cuneiform 
osteotomy,  will  be  required  before  the  deformity  can  be  satisfactorily 
remedied.  It  must  be  noted  that  excision  necessarily  involves  the 
epiphyseal  line  in  these  cases,  and  therefore  the  operation  should  not  be 
undertaken  in  those  who  are  much  under  the  age  of  twenty-one. 

(iv)  For  arthrodesis.  This  operation  (see  p.  6)  is  very  useful  in 
many  situations.  In  the  knee,  however,  it  is  open  to  the  serious  objec¬ 
tion  that,  although  it  gives  a  firm  basis  of  support,  a  stiff  leg  is  very 
objectionable  to  many  and,  except  when  a  patient’s  means  or  vocation 
render  the  operation  essential,  some  form  of  apparatus  will  probably  be 
preferred. 

(v)  For  intractable  suppurative  arthritis.  This  has  been  given  as  an 
indication  for  excision  of  the  knee  for  many  years.  It  seems,  however, 
one  of  the  worst  possible  methods  of  treatment  for  such  a  serious  affec¬ 
tion.  Although  excision  may  open  up  the  joint  cavity  effectually  and 
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render  its  recesses  accessible,  yet  it  exposes  a  patient  already  gravely  ill 
to  the  serious  risk  of  infection  of  the  large  cancellous  bone  surfaces  by 
virulent  organisms,  and  it  is  hardly  surprising  that  a  high  mortality  has 
attended  these  cases  in  the  past.  Unless  arthrotomy  and  drainage  (see 
p.  59)  are  successful  in  bringing  down  the  temperature  and  relieving 
the  symptoms  amputation  should  be  preferred. 

Operation.  The  chief  question  in  excision  of  the  knee  for  affec¬ 
tions  other  than  tuberculous  disease  is  the  best  method  of  obtaining 

access  to  the  articular  ends  of  the  bones. 
Clearly  this  is  by  a  transverse  incision 
across  the  joint  over  the  middle  of  the 
patella,  followed  by  division  of  that 
bone,  and  this  is  the  best  plan  if  there 
be  no  objection  to  division  of  the  pa¬ 
tella.  When  the  operation  is  done  in 
order  to  secure  ankylosis  it  is  immate¬ 
rial  whether  the  patella  be  divided  or 
not,  and  therefore  in  the  operation  for 
arthrodesis  it  will  be  best  to  open  the 
joint  by  this  transverse  incision,  sawing 
across  the  patella.  When  operating  for 
ankylosis  in  a  faulty  position,  also,  this 
incision  will  be  the  best.  In  cases  of  in¬ 
jury,  however,  the  patella  should  not  be 
divided  unless  this  step  will  greatly  fa¬ 
cilitate  the  work,  since  the  necessary 
wiring  of  the  patella  afterwards  may 
add  in  some  degree  to  the  tendency  to 
ankylosis  when  a  movable  joint  is  de¬ 
sired.  In  these  cases  of  excision  or  par¬ 
tial  excision  for  injury  arthroplasty 
(see  p.  5)  may  be  usefully  employed. 

When  the  patella  is  to  be  preserved  intact,  a  curved  incision  (see 
Fig.  27)  extending  from  the  back  of  one  condyle  to  the  corresponding- 
point  on  the  back  of  the  other  is  made  across  the  front  of  the  knee.  The 
surgeon  stands  somewhat  to  the  right  of  and  facing  the  knee,  which  is 
flexed  at  an  angle  of  135 °.  He  places  his  left  thumb  and  middle  finger 
upon  the  two  points  mentioned  above,  and  carries  his  knife  over  the 
front  of  the  joint  in  a  bold  sweep  with  its  convexity  downwards,  crossing 
the  ligamentum  patellse  close  to  its  insertion  into  the  tubercle  of  the 
tibia.  This  incision  is  carried  down  to  the  deep  fascia  all  round  and  the 
patella  is  raised  in  the  large  U-shaped  flap  thus  marked  out.  This  may 


Fig.  27. 
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be  done  either  by  cutting  across  the  ligamentum  patellae  about  its  centre 
and  dissecting  it  and  the  patella  up  after  opening  the  knee-joint,  or  by 
chiselling  off  the  insertion  of  the  ligament  into  the  tuberosity  of  the  tibia. 
On  the  whole  the  latter  method  is  probably  preferable,  as  it  ensures 
firmer  union  subsequently,  since  the  bony  surfaces  unite  readily  when 
replaced  in  contact,  whereas  the  tendinous  structures  are  more  difficult 
to  unite  satisfactorily.  The  patella  and  the  flap  are  raised  together,  the 
capsule  of  the  point  being  opened  freely  right  back  to  the  posterior 
limits  of  the  incision.  As  this  is  done  the  assistant  bends  the  knee  and 
renders  the  articular  surfaces  visible.  There  is  often  free  bleeding  from 
the  articular  arteries,  which,  however,  is  easily  controlled  either  by  pres¬ 
sure  forceps  or  by  under-running  and  tying  the  bleeding  points  with 
fine  catgut.  The  subsequent  steps  of  the  operation  will  vary  with  the 
condition  for  which  the  operation  is  being  performed. 

(i)  In  cases  of  excision  for  injury  two  courses  are  open.  The  first  is 
to  excise  the  articular  surfaces  in  the  orthodox  manner  so  as  to  leave 
large  surfaces  which  subsequently  become  firmly  united  by  bone,  giving 
the  patient  a  stiff  but  strong  leg. 

Extensive  removal  of  the  articular  surfaces.  In  order  to  do  this  the 
crucial  ligaments  are  divided,  which  allows  the  tibia  to  be  separated 
from  the  femur  and  the  lower  end  of  the  latter  bone  to  be  projected 
from  the  wound.  A  few  touches  of  the  knife  divide  the  remnants  of 
the  lateral  ligaments  and  clear  the  end  of  the  femur  for  the  application 
of  the  saw.  The  posterior  ligament,  with  the  popliteal  vessels  behind  it, 
is  pushed  back  out  of  the  way  and  is  protected  by  a  spatula  which  is 
passed  in  behind  the  bones. 

The  saw  is  applied  parallel  to  the  transverse  plane  of  the  condyles, 
and,  in  order  to  make  the  section  through  the  shaft  from  front  to  back 
in  the  right  direction,  it  is  held  so  that  the  plane  of  its  blade  corresponds 
with  the  transverse  plane  of  the  long  axis  of  the  leg  when  the  joint  is  at 
an  angle  of  1 35 °  (see  Fig.  28).  The  amount  of  bone  removed  will  vary 
according  to  the  affection  for  which  the  excision  is  done.  The  less  taken 
away  the  better,  since  the  shortening  is  thereby  minimized.  It  is  never 
necessary  to  apply  the  saw  high  enough  to  remove  the  entire  cartilaginous 
surface  on  the  front  of  the  femur. 

The  head  of  the  tibia  is  now  cleared,  the  leg  being  held  vertical  with 
the  sole  of  the  foot  planted  firmly  upon  the  table.  It  is  only  necessary 
to  clear  the  extreme  top  of  the  tibia  so  as  to  cut  a  level  surface;  this  will 
remove  most  of  the  cartilage  together  with  the  semilunar  cartilages 
and  the  projecting  spine  of  the  tibia.  The  structures  behind  the  knee- 
joint  are  not  endangered  in  this  part  of  the  operation,  as  they  are  at 
some  distance  from  the  posterior  margin  of  the  articular  surface.  The 
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Fig.  28.  Sawing  the  Condyles  of  the  Femur  in  Excision  of  the  Knee.  The 
retractor  guards  the  soft  parts  at  the  back  of  the  joint  from  injury. 

saw  is  applied  from  before  backwards,  and  its  blade  is  held  strictly 
horizontal  (see  Fig.  29).  If  the  bone  section  has  been  made  accurately 
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Fig.  29.  Sawing  the  Tibia  in  Excision  of  the  Knee.  The  sole  of  the  foot 

rests  flat  upon  the  operating  table. 

the  cut  surfaces  should  fit  exactly  when  applied  together,  giving  the 
knee  a  slight  inclination  inwards. 

The  wound  is  now  closed,  but  previous  to  doing  this  many  surgeons 
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are  accustomed  to  fasten  the  bone  ends  together  by  some  mechanical 
means,  such  as  wires,  pegs,  pins,  or  screws.  There  is  no  objection  to 
using  any  of  these  means  should  it  be  thought  desirable.  The  only 
reason  that  can  be  urged  against  them  is  that  they  are  not  necessary  and 
there  is  a  possibility  of  their  having  to  be  removed  at  some  later  date. 
I  never  use  them  and  have  never  experienced  any  need  for  them.  If  the 
limb  be  put  up  accurately  and  immovably  on  a  splint  there  is  no  risk  of 
displacement,  and  bony  union  takes  place  rapidly  and  satisfactorily. 

Various  splints  are  employed;  I  prefer  a  roll  of  Gooch’s  splinting 
in  which  the  limb  is  wedged  with  suitable  pads.  An  excellent  method  is 


Fig.  30.  Howse’s  Excision  Splint.  The  splint  is  of  metal  and  can  be 
sterilized.  The  narrow  posterior  bar  lies  behind  the  popliteal  space,  so  that  the 
region  of  the  operation  can  be  inspected  without  removing  the  splint.  The  latter 
may  be  fixed  on  by  means  of  plaster  of  Paris  or  waxed  bandages. 

to  employ  Howse’s  excision  splint  (see  Fig.  30),  in  which  the  limb  can 
be  fixed  firmly  and  need  not  be  disturbed  for  dressings.  A  similar  splint 
can  be  made  by  placing  a  malleable  iron  bar  along  the  middle  line  of  the 
popliteal  surface  and  incorporating  its  ends  in  plaster  of  Paris  bandages 
which  surround  the  ankle  and  leg  up  to  the  middle  of  the  calf  below  and 
the  upper  two-thirds  of  the  thigh  above.  This  leaves  the  whole  area  of 
the  operation  exposed  for  the  change  of  dressings.  At  the  present  day, 
however,  this  is  of  slight  importance,  as  the  dressings  can  be  left  undis¬ 
turbed  for  three  weeks,  when  the  sutures  may  be  removed  without  any 
risk  of  displacing  the  bone  surfaces. 

Union  follows  the  usual  course  and  the  patient  should  be  able  to  walk 
on  the  limb  comfortably  in  six  weeks. 

The  use  of  the  Esmarch  bandage  is  frequently  advocated  for  this 
operation.  I  have  no  hesitation,  however,  in  strongly  condemning  its 
use.  It  is  essential  for  success  that  all  bleeding  shall  have  ceased  when 
the  limb  is  put  up,  so  that  there  may  be  no  collection  of  blood  beneath 
the  skin,  no  drainage  tube  employed,  and  no  chance  of  sepsis.  If  the 
Esmarch  bandage  be  employed,  the  oozing  after  its  removal  is  persistent 
and  difficult  to  stop.  It  has  been  advised  that  firm  pressure  by  means 
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of  a  bandage  drawn  as  tightly  as  possible  over  a  large  mass  of  wool 
and  dressing  should  be  applied  before  the  Esmarch  is  removed,  so  as 
to  check  the  bleeding  by  pressure.  This  plan  is  not  advisable ;  however 
efficient  it  may  be  in  checking  serious  bleeding  a  certain  amount  of 
blood  must  necessarily  be  extravasated  into  the  soft  parts,  and  all  recent 
experience  shows  the  risk  of  sepsis  from  such  a  procedure.  When  no 
tourniquet  is  used  the  bleeding  vessels  can  be  caught  up  and  tied  as  they 
are  met  with,  and  a  dry  wound  at  the  end  of  the  operation  is  thereby 
assured. 

When  only  a  portion  of  the  articular  surface  is  to  he  removed  the  chief 
aim  will  be  to  retain  the  movements  of  the  knee.  As  little  of  the  bone 
as  possible  is  removed,  the  gouge  and  chisel  being  used  in  such  a  way  as 
to  leave  the  raw  surfaces  of  bone  quite  smooth  and  of  such  shape  as  to 
interfere  least  with  movement.  In  order  to  prevent  union  between  the 
raw  bone  surfaces  some  method  of  arthroplasty  (see  p.  5)  may  well  be 
adopted.  A  flap  of  sufficient  size,  with  a  wide  base  so  as  to  secure  proper 
nourishment  and  containing  as  large  a  proportion  of  fat  as  possible,  is 
fashioned  if  possible  from  the  extra-articular  structures,  turned  in  over 
the  raw  surfaces,  and  fastened  by  fine  sutures  to  any  suitable  adjacent 
structures.  Throughout  the  operation  the  object  should  be  to  damage 
the  joint  structures  as  little  as  possible.  The  joint  is  closed  as  after 
simple  arthrotomy  (see  p.  4),  and  the  limb  should  not  be  put  up  on 
a  splint;  a  firm  mass  of  dressing  should  be  applied  to  check  synovial 
effusion,  and  the  patient  should  be  encouraged  to  move  the  limb. 

Gentle  attempts  at  passive  movement  may  be  made  from  the  first, 
but  after  the  fourth  or  fifth  day  it  will  be  well  to  commence  regular 
movement  under  anaesthesia.  This  will  probably  have  to  be  repeated 
about  twice  a  week  for  some  time,  but  great  pains  should  be  taken  to 
promote  movement.  Massage  and  passive  and  active  movements  should 
be  practised  freely  and  frequently. 

(ii)  Excision  for  arthrodesis  does  not  require  so  extensive  a  removal 
of  bone,  as  the  object  of  the  operation  is  to  secure  a  stiff  joint  with  the 
least  amount  of  shortening.  This  can  be  done  by  merely  removing  the 
cartilage  from  the  articular  surfaces  with  a  broad  chisel  or  gouge.  The 
joint  is  opened  by  a  trans-patellar  incision  and  the  latter  bone  is  sawn 
across.  This  gives  good  exposure  of  the  joint,  so  that  it  may  be  possible 
to  remove  the  cartilage  without  dividing  the  crucial  ligaments,  which  is 
an  advantage,  as  it  prevents  dislocation  backwards  of  the  tibia  upon 
the  femur;  this,  however,  is  not  of  great  importance,  since  most  of  the 
muscles  are  paralysed  in  the  cases  for  which  arthrodesis  is  done  and  will 
therefore  have  little  influence. 

The  cartilage  should  be  removed  from  the  under  surfaces  of  each 
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condyle  with  a  broad  chisel ;  some  amount  of  bone  must  be  taken  away 
also  in  order  to  get  a  sufficiently  large  bony  area  to  unite  with  that  of 
the  tibia.  It  is  also  well  to  remove  all  the  cartilage  from  the  patella  and 
from  its  articular  facet  on  the  front  of  the  femur.  The  posterior  ligament 
is  not  interfered  with,  nor  are  the  posterior  fibres  of  the  lateral  ligaments. 
The  two  halves  of  the  patella  are  united  by  two  moderately  stout  catgut 
sutures  at  the  end  of  the  operation;  these  are  sufficiently  strong  for  the 
purpose,  as  there  is  no  tendency  to  separation  of  the  fragments  owing  to 
the  paralysis  for  which  the  operation  is  done.  The  limb  should  be  put  up 
in  the  extended  position  in  a  plaster  of  Paris  splint,  which  may  be  applied 
either  immediately  after  the  operation  or  as  soon  as  the  sutures  have 
been  removed.  The  tendency  in  these  cases  is  for  non-union  to  occur, 
and  the  limb  may  have  to  be  kept  in  a  rigid  casing  for  many  weeks. 

(iii)  Excision  for  ankylosis  in  a  faulty  position.  A  transverse  inci¬ 
sion  should  be  made  across  the  prominent  angle  of  the  deformity,  and  the 
patella  divided  if  it  be  adherent  to  the  bone.  If,  however,  the  patella 
be  even  partially  movable,  the  incision  should  run  below  the  bone  and 
the  ligamentum  patellae  should  be  detached  from  its  insertion  into  the 
tibia,  the  patella  being  turned  upwards  in  the  flap. 

When  the  operation  is  done  in  young  children  the  union  between  the 
bones  will  rarely  be  entirely  bony,  and  it  will  often  be  possible  to  divide  it 
with  a  chisel  or  knife,  aided  by  forcible  flexion  of  the  limb.  This  greatly 
facilitates  the  operation,  as  the  operator  can  clear  the  articular  ends  and 
can  see  exactly  how  much  bone  should  be  removed ;  the  operation  is  also 
simplified,  because  the  structures  in  the  popliteal  space  can  be  then 
effectually  protected  from  injury.  No  attempt  should  be  made  to 
straighten  the  limb  forcibly  after  the  ankylosis  has  been  broken  down; 
such  a  procedure  is  likely  to  end  disastrously  to  the  structures  in  the 
popliteal  space,  which  are  often  shortened  and  adherent  in  their  new 
position.  Enough  bone  must  therefore  be  removed  in  order  to  allow  the 
limb  to  be  straightened  without  stretching  them  unduly.  To  do  this  it 
will  probably  be  necessary  to  encroach  upon  the  epiphyseal  line  of  the 
femur,  and  therefore,  as  has  already  been  pointed  out,  this  operation 
should  not  be  undertaken  in  young  children  or  in  any  one  under  the 
age  of  eighteen.  The  subsequent  steps  of  this  form  of  the  operation  are 
exactly  similar  to  those  just  described.  Occasionally  it  may  be  possible 
to  straighten  the  limb  after  removing  so  little  bone  that  it  will  be  worth 
while  to  attempt  to  obtain  a  movable  joint  by  means  of  arthroplasty 
(see  p.  5). 

When  the  ankylosis  is  completely  bony  it  will  be  necessary  to  do  a 
cuneiform  osteotomy  and  remove  a  wedge  from  the  knee  with  its  base 
forwards.  The  difficulty  in  this  part  of  the  operation  is  to  avoid  damag- 
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ing  the  structures  in  the  popliteal  space,  either  when  dividing  the  bone  or 
when  straightening  the  limb  subsequently.  The  bone  should  be  exposed 
by  a  transverse  incision  across  the  most  convex  part  of  the  limb.  The 
patella  should  be  sawn  across  if  it  lies  beneath  the  incision,  and  in  any 
case  should  be  removed  entirely.  The  seat  of  ankylosis  should  be  bared 
completely  so  as  to  allow  the  surgeon  to  estimate  the  amount  of  bone  that 
must  be  removed.  In  case  of  any  doubt  on  this  point  it  is  well  to  remove 
less  than  is  actually  necessary,  as  it  is  easy  to  remove  more  towards 
the  end  of  the  operation  with  perfect  safety.  In  order  to  guard  the 
structures  in  the  popliteal  space  the  soft  parts  are  separated  from  the 
bone  just  around  the  lateral  margins  of  the  tibia  opposite  the  point 
at  which  the  apex  of  the  wedge  is  to  be  situated,  and  a  narrow  spatula 
is  inserted  along  the  posterior  surface  of  the  bone  on  each  side  between 
it  and  the  soft  parts.  The  bone  can  now  be  sawn  without  risk  of  dam¬ 
aging  the  popliteal  structures,  since  the  spatula  protects  the  soft  parts 
laterally  and  the  bone  will  fracture  before  the  section  is  complete.  When 
this  has  happened  there  is  no  further  risk  to  the  structures  in  the 
popliteal  space,  as  the  soft  parts  can  be  pushed  back  from  the  bone  with 
rapidity  and  safety.  The  opposite  side  of  the  wedge  is  then  sawn  through 
and  the  desired  portion  of  bone  is  removed.  The  limb  is  cautiously 
straightened,  and  if  the  surfaces  then  fit  without  any  projection  back¬ 
wards  in  the  popliteal  space  or  tension  on  the  posterior  ligament  the 
wound  is  closed  and  the  case  is  .  treated  as  an  ordinary  excision  (see 
p.  82).  If,  however,  there  be  a  projection  of  osteophytic  outgrowths 
backward  into  the  popliteal  space  these  must  be  carefully  trimmed  away. 
If  there  be  any  undue  tension  on  the  structures  behind,  more  bones  must 
be  removed  until  a  perfect  fit  is  obtained. 

ARTHROPLASTY  (MURPHY) 

The  usual  preparations  are  made.  An  Esmarch  constrictor  is  placed 
around  the  thigh  high  up.  Two  incisions  are  made,  one  on  the  inner, 
the  other  on  the  outer  surface  of  the  knee,  parallel  to  the  long  axis  of  the 
limb  (see  Fig.  31).  Each  of  these  incisions  is  about  5  inches  in  length 
and  extends  3J/2  inches  above  and  i]/2  inches  below  the  point  where  the 
new  joint  is  to  be  made.  These  incisions  pass  through  the  skin  and  fat 
down  to  the  fascia.  The  wound  margins  are  retracted  and  the  skin  freed 
sufficiently  to  expose  the  field  of  operation. 

Next  the  interposing  flaps  are  prepared,  the  outer  one  including  a 
portion  of  the  vastus  externus  and  such  portion  of  the  capsule  and  liga¬ 
ments  as  may  be  present  on  the  outer  side  of  the  knee.  The  inner 
one  is  made  up  of  a  portion  of  the  vastus  internus  and  the  capsule  and 
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Fig.  31.  Incision  in  Arthroplasty  of  Knee.  {Murphy.) 


Fig.  32.  Freeing  Tibia  from  Femur  with  Curved  Chisel.  Interposing  flap 

prepared.  {Murphy.) 
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Internal 


Fig.  33.  Freeing  Ankylosed  Patella  from  Femur  with  ‘Artist’  Chisel. 
Interposing  flap  prepared.  Freeing  tibia  from  femur  with  curved  chisel. 
/  Murphy.) 


Fig.  34.  Articular  Surfaces  of  Femur  and  Tiria  ready  for  Insertion  of 
Interposing  Flap.  Subpatellar  flap  prepared.  ( Murphy .) 
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ligaments  on  the  inner  side  of  the  knee-joint.  These  flaps  should  be 
3Jd  inches  long  and  2^2  inches  wide,  with  the  base  left  attached  on  the 
tuberosities  of  the  tibia  just  below  the  line  of  bone  division  for  the  new 
joint.  After  these  flaps  are  prepared  they  are  placed  into  towels  or 
sterile  gauze  and  held  downward  out  of  the  field  of  operation.  If  the 
patella  is  ankylosed  to  the  femur,  it  is  freed  by  the  use  of  a  flat  chisel, 
preferably  the  thin-bladed  artist’s  chisel,  maintaining  of  course  the 
normal  groove  in  the  femur  (see  Fig.  33).  When  the  skin  is  fully  re- 


Fig.  35.  Articular  Surfaces  of  Femur  and  Tibia  ready  for  Insertion  of 
Interposing  Flaps.  Subpatellar  flap  prepared.  (Murphy.) 


traded  the  operator  chooses  the  line  in  which  he  wishes  to  make  the 
new  joint,  remembering  that  the  normal  joint  is  just  under  the  lower 
tip  of  the  patella  when  the  leg  is  fully  extended.  The  curved  chisel 
then  separates  the  tibia  from  the  femur  on  each  side,  maintaining  the 
normal  anatomic  conformation  of  the  joint  surface  (see  Fig.  32). 
Five-eighths  of  an  inch  distal  to  this  incision  the  chisels  are  again  driven 
from  either  side,  this  time  cutting  through  the  upper  end  of  the  tibia 
and  thus  taking  out  a  wedge  of  bone  ^  of  an  inch  wide.  By  artistic 
shaping  with  chisel  and  bone  rasp  one  makes  depressions  to  resemble  the 
normal  articular  concavities  of  the  external  and  internal  tuberosities  of 
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Fig.  36.  Shows  External  Tibio-femoral  Flap  inserted  and  Outer  End  of 

Internal  Patellar  Flap.  {Murphy.) 


Fig.  37.  Shows  the  Overlapping  of  Internal  and  External  Interposing 

Flaps.  {Murphy.) 
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the  tibia.  The  intercondyloid  ridge  must  be  preserved.  The  intercondy- 
loid  groove  of  the  femur  must  be  excavated  deep  enough  to  accommo¬ 
date  itself  to  the  ridge  of  the  tibia  (see  Fig.  34). 

If  the  ankylosis  is  in  a  flexed  position,  then  a  sufficient  wedge  must  be 
removed  to  permit  the  leg  to  be  fully  extended  without  putting  undue 
tension  on  the  vessels  and  nerves  in  the  popliteal  space.  It  is  to  be  re- 


Fig.  38.  Schematic.  Showing  the  Bone  and  Anterior  Flap  Relations  at 

Completion  of  Operation.  {Murphy.) 

membered  that  most  of  the  bone  is  removed  from  the  upper  end  of  the 
tibia,  as  in  this  way  one  has  the  least  amount  of  denuded  bone  surface 
to  cover.  The  interposing  flaps  which  were  previously  prepared  are  now 
drawn  over  the  upper  end  of  the  tibia  and  sutured  firmly  in  position,  so 
that  no  raw  surface  remains  exposed  (see  Fig.  37).  It  is  not  necessary 
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to  cover  the  femur.  The  newly  made  joint  is  now  closed,  usually 
without  drainage  (see  Fig.  38),  and  the  limb  is  placed  into  a  moulded 
wire  or  plaster  of  Paris  trough.  A  Buck’s  extension  of  from  8  to  12 
pounds  is  applied.  Passive  motion  is  begun  about  the  twelfth  day.  If 
the  patella  is  ankylosed,  a  small  piece  of  fascia  is  passed  between  it  and 
the  femur  and  sutured  in  position  so  that  it  may  not  again  adhere  to  the 
femur  (see  Figs.  35  and  36). 
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OPERATIONS  UPON  THE  HIP-JOINT 

« 

ARTHROTOMY  OF  THE  HIP 

Indications.  The  hip-joint  may  be  exposed  and  opened  for  a  large 
number  of  conditions,  of  which  the  following  are  the  most  important: — 

(i)  As  a  preliminary  to  excision  of  the  joint.  Excision  of  the  hip  is 
rarely  performed  for  any  other  than  a  tuberculous  affection  of  the  joint; 
this  is  part  of  the  subject  dealt  with  by  Mr.  Stiles.  Excision  of  the 
joint  for  injury  is  very  rare  indeed;  if  it  be  required,  as  possibly  it  may 
be  in  military  surgery,  it  will  probably  take  the  form  of  an  arthrotomy, 
followed  by  piecemeal  removal  of  fragments  of  bone  and  smoothing  off 
of  the  portion  remaining.  Excision  may  be  necessary  in  septic  suppura¬ 
tive  arthritis  due  to  acute  epiphysitis  or  pyaemia ;  the  head  of  the  bone 
may  have  to  be  removed  in  order  to  allow  satisfactory  drainage  to  be 
established. 

(ii)  It  forms  the  first  stage  of  the  operation  for  re-position  of  a 
congenital  dislocation  of  the  hip  by  the  open  method  (see  p.  113). 

(iii)  When  it  is  desired  to  rectify  ankylosis  of  the  hip  in  a  faulty 
position  it  is  often  employed  as  a  preliminary  to  division  of  the  neck  of 
the  femur  or  a  trans-trochanteric  division  of  the  bone. 

(iv)  It  must  be  done  in  all  those  cases  of  intra-capsular  fracture  of 
the  neck  of  the  femur  in  which  it  is  desired  to  fasten  the  fragments 
together  (see  p.  95). 

(v)  It  is  a  preliminary  stage  of  a  cuneiform  osteotomy  of  the  neck 
of  the  femur  for  coxa  vara  (see  p.  94). 

The  steps  of  the  operations  appropriate  to  each  of  the  above  con¬ 
ditions  are  described  separately,  but  to  avoid  unnecessary  repetition  the 
operation  for  exposure  of  the  neck  of  the  bone,  which  is  common  to 
them  all,  will  be  described  first. 

Operation.  The  patient  lies  fiat  on  his  back  and  the  surgeon  stands 
on  the  outer  side  of  the  limb.  It  is  most  important  that  the  entire  thigh 
and  buttock  should  be  thoroughly  purified  and  the  thigh  securely  fastened 
in  a  sterilized  towel,  as  free  manipulation  of  the  limb  will  probably  be 
required  during  the  course  of  the  operation. 

The  incision  begins  at  the  anterior  superior  iliac  spine  and  runs  down¬ 
wards  and  inwards  for  four  or  five  inches  parallel  with  the  outer  edge 
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of  the  sartorius,  in  the  interval  between  it  and  the  tensor  fasciae  femoris. 
This  intermuscular  space  leads  at  once  down  to  the  neck  of  the  bone 
without  division  of  any  important  structure.  There  may  be  fairly 
smart  bleeding  from  the  anastomosis  of  the  external  circumflex  when 
the  neck  of  the  bone  is  reached,  but  this  is  easily  stopped.  The  finger 
defines  the  anterior  surface  of  the  neck  of  the  femur,  when  the  muscles 
are  well  retracted  and  the  capsule  of  the  joint  is  opened  by  an  incision 
parallel  to  the  long  axis  of  the  neck;  whatever  further  steps  are  neces¬ 
sary  can  then  be  undertaken.  As  these  vary  considerably  they  will  be 
described  separately. 

DRAINAGE  OF  THE  HIP-JOINT 

The  first  step  towards  securing  efficient  drainage  of  this  joint  is  to 
remove  the  head  of  the  bone.  In  acute  suppurative  affections  this  may 
be  quite  easy,  owing  to  dislocation  having  taken  place.  In  that  case, 
after  the  joint  has  been  opened  as  described  above,  the  neck  is  sawn  in 
situ  and  the  head  removed.  The  sawing  is  accomplished  with  an  Adams's 
osteotomy  saw  or  a  Gigli’s  wire  saw  passed  round  the  neck  of 
the  bone,  and  should  be  done  without  disturbing  the  parts  until 
the  section  of  the  neck  is  complete.  The  head  can  then  be  turned  out 
with  a  large  raspatory,  and  this  gives  free  access  to  the  front  of  the 
joint.  In  order  to  provide  satisfactory  drainage,  however,  it  will  be 
necessary  to  perforate  the  posterior  part  of  the  capsule  and  to  insert 
a  large  drainage  tube,  which  will  project  posteriorly  through  the  skin 
in  the  post-trochanteric  region.  For  this  purpose  an  incision  is  made  in 
the  posterior  part  of  the  capsule  large  enough  to  allow  the  passage  of  a 
pair  of  long  dressing  forceps,  which  are  thrust  through  it  and  made 
to  perforate  the  soft  parts  over  the  back  of  the  joint  until  they  can  be 
clearly  felt  beneath  the  skin  of  the  buttock  about  midway  between  the 
tuber  ischii  and  the  great  trochanter.  They  are  then  cut  down  upon 
through  an  incision  about  two  inches  long  and  made  to  protrude  through 
the  skin.  Their  blades  are  cautiously  dilated  and  the  orifice  in  the 
posterior  aspect  of  the  capsule  is  increased  until  a  drainage  tube  as 
large  as  the  thumb  can  be  grasped  by  the  forceps  and  pulled  into  the 
joint  from  the  gluteal  wound.  The  chief  danger  in  doing  this  is  in 
damaging  the  sciatic  nerve,  which  lies  in  close  relation  to  the  back  of 
the  hip- joint.  The  only  safe  method  is  to  employ  large  dressing  forceps 
and  to  insinuate  them  carefully  through  the  tissues;  they  then  pass  to 
one  side  of  the  sciatic  nerve,  which  escapes  damage.  J  lie  drainage  tube 
should  be  long  enough  to  pass  through  the  joint  from  front  to  back,  and 
the  openings  in  it  should  be  so  arranged  that  one  of  them  is  at  the  most 
dependent  part  of  the  joint  cavity. 
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The  articulation  is  washed  out  thoroughly  and  may  be  douched 
with  peroxide  of  hydrogen  solution  (10  vols.  per  cent.)  with  advantage. 
Antiseptic  dressings  are  applied  front  and  back,  and  a  weight  extension 
of  four  or  five  pounds  should  be  put  on  so  as  to  keep  the  joint  cavity 
as  widely  open  as  possible  for  the  purpose  of  drainage  and  also  to 
prevent  the  tube  being  compressed  by  the  pull  of  the  muscles  forcing 
the  neck  of  the  bone  into  the  acetabulum. 

As  soon  as  drainage  is  satisfactorily  established,  which  will  be  in 
about  three  or  four  days,  portions  may  be  gradually  cut  off  the  tube 
by  pulling  it  out  of  the  posterior  wound  and  removing  a  quarter  of  an 
inch  at  each  dressing,  until  the  anterior  end  of  the  tube  lies  flush  with 
the  opening  in  the  posterior  part  of  the  capsule.  The  anterior  wound 
can  safely  be  allowed  to  close,  but  drainage  from  the  posterior  wound 
should  be  kept  up  until  all  discharge  has  ceased,-  when  the  tube  may  be 
gradually  shortened  and  the  extension  of  the  limb  dispensed  with. 

OSTEOTOMY  OF  THE  NECK  OF  THE  FEMUR 

The  neck  of  the  bone  is  exposed  in  the  usual  manner  (see  p.  92)  ; 
the  neck  of  the  femur  may  be  divided  with  the  saw  or  a  wedge  of  the 
bone  may  be  removed. 

Simple  osteotomy.  This  is  done  with  Adams’s  subcutaneous  oste¬ 
otomy  saw  with  the  minimum  disturbance  of  the  soft  parts,  which  are 
protected  above  and  below  the  neck  by  the  interposition  of  a  thin  metal 
spatula.  The  section  of  the  bone  should  be  made  as  near  the  trochanter 
as  possible,  in  order  to  leave  a  wide  surface  for  subsequent  union  if  this 
should  be  desired;  if  the  section  be  made  in  the  immediate  neighbour* 
hood  of  the  head  of  the  bone,  union  may  not  be  obtained  subsequently, 
owing  to  separation  of  the  fragments.  In  this  connexion  it  may  be 
remarked  that  Mr.  Robert  Jones  of  Liverpool  is  in  favour  of  what 
he  terms  a  trans-trochanteric  incision,  extending  obliquely  from  the  top 
of  the  greater  to  the  lesser  trochanter;  this  gives  a  broad  surface  for 
bony  union  after  rectification  of  the  malposition  for  which  the  operation 
has  been  done. 

Cuneiform  osteotomy.  This  may  be  required  for  coxa  vara. 
At  the  present  day,  however,  this  affection  will  rarely  require  operation, 
as  extended  experience  tends  to  show  that  all  cases  in  young  children 
are  amenable  to  treatment  by  appropriate  splints.  I11  them,  moreover, 
this  particular  operation  could  have  no  sphere  of  usefulness,  as  the  neck 
of  the  femur  is  too  small  a  structure  to  be  satisfactorily  treated  in  this 
way.  Should  it  be  necessary,  however,  to  operate  upon  these  cases 
in  adults,  which  is  doubtful,  cuneiform  osteotomy  of  the  neck  of  the 
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femur  would  be  the  operation  of  choice.  The  neck  of  the  bone  is  exposed 
as  described  above,  and  more  particularly  that  part  of  it  from  which 
the  wedge  is  to  be  removed ;  this  is  best  determined  by  previous  stereo¬ 
scopic  radiography.  As  a  rule  the  base  of  the  wedge  will  be  at  the 
junction  of  the  upper  with  the  anterior  aspect  of  the  neck.  With  an 
Adams’s  osteotomy  saw  the  surgeon  marks  out  a  wedge  of  a  suitable  size 
and  performs  the  section  either  partially  or  entirely  with  this  instrument ; 
if  there  be  any  difficulty  it  may  be  finished  with  a  few  strokes  of  a 
broad  chisel.  The  assistant  then  rotates  the  limb  into  the  position  in 
which  the  two  cut  surfaces  fit  one  another  accurately,  and  it  is  then  seen 
whether  this  position  returns  the  limb  to  its  normal  position;  if  not, 
more  bone  is  removed  to  make  the  surfaces  fit  accurately  when  the  limb 
is  lying  fiat  on  the  table  with  the  anterior  surface  of  the  patella  looking 
vertically  upwards. 

It  is  well  not  to  remove  any  large  portion  of  the  posterior  aspect  of 
the  neck,  which  may  be  retained  as  a  sort  of  hinge  to  prevent  displace¬ 
ment  of  the  divided  surfaces,  and  it  is  generally  advisable  to  make  use 
of  some  method  of  mechanical  fixation  to  the  same  end;  long  pins  or 

nails  driven  in  through  a  separate  incision  over  the  outer  surface  of  the 

* 

great  trochanter,  when  the  limb  is  held  in  position  by  the  assistant, 
answer  admirably  (see  Fig.  39).  The  after-treatment  will  be  similar  to 
that  of  fractures  of  the  neck  of  the  femur  (see  p.  99). 

OPERATIONS  FOR  FRACTURES  OF  THE  NECK  OF  THE 

FEMUR 

Indications.  In  theory,  operative  measures  designed  to  secure 
accurate  approximation  and  fixation  of  the  fractured  surfaces  are  called 
for  in  all  cases  of  intra-capsular  fracture,  owing  to  the  very  unsatisfactory 
results  obtained  by  any  other  method.  Occasionally,  it  is  true,  actual 
bony  union  may  occur,  but  even  this  is  likely  to  be  followed  by  much 
impaired  mobility  of  the  limb,  either  from  mal-union  or  from  the  pres¬ 
ence  of  osteophytic  outgrowths  in  the  region  of  the  head  of  the  bone. 
Any  operation,  therefore,  that  can  bring  the  fractured  surfaces  into 
accurate  apposition  and  keep  them  there  should  be  welcomed  as  an 
improvement.  The  truth  is,  however,  that  operative  interference  in 
fractures  of  the  neck  of  the  femur  is  often  very  difficult  to  carry  out  and 
disappointing  in  its  results.  There  are  many  reasons  for  this. 

In  the  first  place  the  hip-joint  and  the  neck  of  the  femur  in  the  adult 
are  deeply  placed,  covered  by  structures  of  importance,  and  therefore 
difficult  of  access  in  a  wound  which  does  not  lend  itself  to  manipulation. 
It  is  only  in  spare  subjects  that  the  joint  is  near  enough  to  the  surface 
to  be  at  all  amenable  to  surgical  procedures  with  ease. 
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A  second  point  is  that  the  nature  of  the  fracture  renders  accurate 
apposition  of  the  fragments  difficult  to  obtain  and  even  more  difficult 
to  maintain.  When  the  line  of  fracture  is  near  the  head  of  the  bone 
there  is  no  leverage  by  which  this  can  be  got  into  good  position,  and 
even  if  this  can  be  done,  the  subjects  in  which  this  fracture  occurs  have 
such  rarefied  and  brittle  bony  tissue  that  a  fixation  apparatus  has  not 
a  really  fair  chance  of  keeping  the  fragments  together.  The  leverage 
exerted  by  the  weight  of  the  limb  is  so  great  that  displacement  is  very 
likely  to  occur. 

Thirdly,  even  if  union  does  occur,  it  is  apt  to  be  accompanied  by 
the  formation  of  so  large  a  callus  about  the  seat  of  the  fracture  that  the 
movements  of  the  limb  may  be  seriously  hampered  by  the  mechanical 
contact  of  the  callus  with  the  acetabulum. 

Finally,  it  must  never  be  forgotten  that  the  subjects  of  these  frac¬ 
tures  are  always  elderly  and  frequently  in  bad  health  and  subject  to 
chronic  bronchitis.  To  them  operative  interference  that  entails  the 
administration  of  an  anaesthetic  for  a  long  period,  and  the  necessarily 
prolonged  convalescence  and  confinement  to  bed,  means  a  risk  that  is 
not  justified  if  good  results  can  be  obtained  with  early  massage  and 
the  employment  of  a  suitable  splint.  My  own  experience  leads  me'  to 
limit  operative  interference  to  patients  who  are  comparatively  young, 
spare,  healthy,  and  active,  and  in  whom  the  desire  to  be  restored  to 
the  full  vigour  of  life  makes  them  willing  to  run  some  slight  degree 
of  risk. 

Operation.  Before  operating,  it  is  important  to  obtain  a  knowledge 
of  the  exact  condition  of  the  fracture,  and  for  this  purpose  stereoscopic 
radiograms  are  essential. 

The  parts  are  thoroughly  and  widely  purified  in  the  usual  manner, 
the  trochanteric  region  and  the  buttock  having  special  care  devoted 
to  them.  The  joint  is  opened  and  the  fracture  exposed  in  the  manner 
already  described  for  exposure  of  the  neck  of  the  bone  (see  p.  92). 
The  incision  should  be  free,  and  wide  retraction  will  be  required  to 
expose  the  seat  of  fracture.  A  radiogram  is  most  useful  in  indicating 
the  direction  in  which  exposure  is  most  needed.  It  will  probably  be 
impossible  to  see  the  whole  extent  of  the  fracture,  and  it  may  be  difficult 
to  get  the  limb  into  proper  position  for  fixation  unless  the  surgeon  has 
a  clear  notion  of  it. 

In  effecting  apposition  the  greatest  difficulty  may  be  experienced  in 
dealing  with  the  proximal  fragment,  viz.  the  head  of  the  bone  and  the 
adjacent  portion  of  the  neck.  The  distal  fragment  should  be  got  out  of 
the  way  by  rotating  the  limb  so  as  to  make  it  clear  the  inner  end  of  the 
fractured  neck,  and  thus  enable  the  surgeon  to  get  at  the  head  of  the  bone. 
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This  must  now  be  rotated  so  that,  when  the  fractured  surfaces  of  the 
neck  are  in  apposition,  the  lower  extremity  will  lie  flat  upon  the  bed 
with  the  foot  pointing  upwards.  As  there  are  no  muscles  attached  to 
the  head  and  neck  of  the  femur  it  will  remain  in  any  position  it  is  put, 
but  it  is  often  difficult  to  get  a  sufficiently  firm  hold  of  it  to  rotate  it 
into  the  desired  position. 

The  next  step  is  to  manipulate  the  lower  limb  so  as  to  get  the  frac¬ 
tured  surfaces  into  good  apposition  before  fixing  them.  This  is  done  by 
an  assistant  under  the  direction  of  the  surgeon,  who  places  the  fore¬ 
finger  of  one  hand  in  the  wound  so  as  to  ascertain  the  position  of  the 
fractured  surfaces  and  the  other  hand  upon  the  trochanter.  When  the 
fracture  is  in  good  position  the  limb  is  steadied  and  the  fragments  are 
fixed.  This  is  the  most  important  and  the  most  difficult  part  of  the 
operation,  as  the  least  movement  may  cause  considerable  displacement, 
which  can  neither  be  discovered  nor  rectified  subsequently.  Any  means 
that  may  suggest  themselves  to  the  surgeon  for  fixing  the  fragments 
temporarily  in  position  pending  their  permanent  fixation  should  be 
adopted.  On  one  occasion  I  have  been  lucky  enough  to  be  able  to  grasp 
the  fragments  in  powerful  bone  forceps,  such  as  Peters’s,  which 
have  steadied  them  sufficiently  to  enable  the  neck  to  be  drilled  and 
pegged  satisfactorily.  On  another  occasion,  when  the  fracture  was  some¬ 
what  oblique  from  before  backwards,  a  bradawl  run  between  the  two 
fragments  from  front  to  back  steadied  the  fracture  until  the  long  pins 
were  inserted  for  permanent  fixation. 

Permanent  fixation  is  best  secured  by  pegs,  pins,  screws,  or  nails 
driven  through  from  the  outer  surface  of  the  great  trochanter  along 
the  long  axis  of  the  neck  well  into  the  head  of  the  bone.  The  applica¬ 
tion  of  wires,  pins,  screws,  or  nails  to  the  neck  itself  is  hardly  to  be 
recommended,  since  the  leverage  of  the  lower  limb  is  likely  to  tear  them 
from  their  place,  while  any  foreign  body  projecting  from  the  neck 
of  the  bone  may  mechanically  interfere  with  the  movements  of  the 
joint.  On  the  whole  I  have  found  the  best  fixation  apparatus  to  be 
stout  steel  knitting-needles  or  screws.  I  prefer  knitting-needles,  one 
end  of  which  is  sharpened  and  the  other  somewhat  expanded  so  that 
it  may  be  driven  in  with  a  hammer  if  necessary.  This  end  projects 
through  the  skin,  is  enveloped  in  the  dressings,  and  can  therefore  be 
removed  when  the  surgeon  deems  it  necessary.  In  order  to  introduce 
pins  or  screws,  a  vertical  incision  should  be  made  over  the  outer  surface 

of  the  great  trochanter  near  its  base,  and  the  whole  thickness  of  this 

structure  is  bored  with  a  drill  of  suitable  size  from  its  outer  surface 

right  along  the  neck  of  the  bone  and  into  the  head  almost  up  to  the 

cartilaginous  surface.  It  is  a  good  plan  to  make  this  incision  in  the  skin 
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and  to  drill  the  trochanter  and  the  outer  part  of  the  neck  before  apposi¬ 
tion  has  been  effected.  The  drill  is  made  to  penetrate  the  neck  of  the 
bone  until  its  end  just  projects  on  the  fractured  surface,  and  as  soon  as 
the  two  fragments  have  been  got  into  apposition  it  is  driven  on  into  the 
head  of  the  bone  and  the  fractured  surfaces  are  thereby  fixed.  By  adopt¬ 
ing  this  plan  it  is  easy  to  tell  how  far  into  the  neck  and  head  of  the  bone 
the  drill  may  go  with  safety.  The  screw  or  pin  is  introduced  for  the 
requisite  distance,  and  the  fracture  should  then  be  firm  (see  Fig.  39). 
When  a  screw  is  used  it  is  important  that  it  should  be  exactly  the  right 
length,  and  therefore  a  number  of  different  lengths  should  be  at  hand. 


Fig.  39.  Diagram  illustrating  the  Method  of  pinning  Fractures  of 

the  Neck  of  the  Femur. 

Steel  pins  should  be  about  eight  inches  in  total  length.  If  they  are 
used,  it  may  be  possible  to  run  in  two  pins  parallel  to  each  other  so  as 
to  give  an  extra  firm  hold.  An  electrically-driven  drill  is  of  the  greatest 
service  in  drilling  the  bone ;  it  requires  no  force,  and  the  whole  attention 
of  the  assistant  can  be  directed  to  keeping  the  limb  in  position  without 
having  to  resist  the  force  which  the  surgeon  must  exert  in  using  the 
hand-drill.  (“  The  use  of  autogenous  bone  splints  ”  is  discussed  in  the 
chapter  on  Bone  Transplantation  in  Fractures.  See  that  section  in  this 
volume. ) 

From  this  time  onwards  the  limb  must  be  kept  absolutely  immovable 
in  the  corrected  position,  and  this  is  one  of  the  chief  difficulties  of  the 
operation.  The  operation  is  greatly  facilitated  if  some  measures  are 
adopted  similar  to  those  recommended  for  the  application  of  a  plaster 
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of  Paris  splint  after  the  operation  for  the  re-position  of  congenital  dis¬ 
locations  of  the  hip  (see  p.  117).  This  consists  essentially  in  propping 
the  patient’s  pelvis  on  a  suitable  support,  like  a  bootmaker’s  last,  so  that 
plaster  of  Paris  bandages  can  be  applied  immediately  the  wound  is  closed, 
which  should  be  done  by  an  assistant,  the  surgeon  making  himself 
responsible  for  the  position  of  the  limb  from  the  time  that  the  pegs  are 
inserted  to  the  time  the  patient  is  put  back  to  bed.  If  the  pelvis  is 
raised  in  this  manner  and  the  thorax  is  elevated  to  a  corresponding 
height  upon  pillows,  the  application  of  an  immovable  apparatus  is  quite 
simple;  if  necessary,  the  foot  can  be  supported  on  a  suitable  telescopic 
rest  standing  on  the  floor.  The  plaster  of  Paris  bandage  should  take 
in  the  knee  and  should  be  the  usual  figure-of-eight  spica  around  the 
pelvis.  It  is  put  on  exactly  as  for  the  congenital  hip  operation  (see 
p.  1 17),  and  the  limb  is  enveloped  in  a  bandage  of  boric  lint  under  the 
plaster  casing. 

The  patient  is  kept  under  the  anaesthetic  until  the  plaster  has  set 
and  is  left  upon  the  table  until  it  is  moderately  dry.  He  is  then  put 
to  bed  with  the  utmost  care.  No  care  and  attention  bestowed  upon  the 
later  stages  of  these  operations,  including  the  transference  to  bed,  can 
be  too  minute,  and  personal  experience  convinces  me  that  it  is  upon 
the  proper  observance  of  them  that  the  success  or  failure  of  many  of 
these  cases  depends. 

After-treatment.  The  patient  should  be  propped  up  in  bed  as 
soon  as  possible.  The  hip-joint  is  of  course  fixed,  but  a  good  range  of 
movement  is  allowed  in  the  lumbar  region,  and  this  should  be  utilized  to 
the  full.  The  wound  need  not  be  looked  at  until  about  the  eighteenth 
day,  when  an  anaesthetic  should  be  given,  the  plaster  casing  removed, 
the  stitches  taken  out,  and  a  fresh  plaster  applied;  this  should  again 
take  in  the  knee  for  about  a  week  or  more,  after  which  the  portion 
embracing  the  joint  can  be  cut  away  so  that  the  knee  can  be  bent.  The 
patient  should  be  got  up  on  crutches  with  a  patten  on  the  sound  foot  as 
soon  as  possible  after  this  plaster  has  been  applied.  It  will  probably  be 
possible  to  dispense  with  the  plaster  casing  at  the  end  of  four  or  five 
weeks,  but  the  patient  should  still  go  about  on  crutches  with  a  patten 
on  the  sound  foot  for  another  three  or  four  weeks,  during  which  time 
massage  and  passive  movements  of  the  affected  limb  are  employed;  after 
this,  weight  may  be  gradually  borne  upon  the  limb. 


EXCISION  OF  THE  HIP-JOINT 

There  are  three  principal  routes  by  which  this  operation  can  be  per¬ 
formed,  viz.  by  an  anterior  incision,  which  has  already  been  dealt  with 
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fully  in  connexion  with  arthrotomy  (see  p.  92),  and  will  be  considered 
again  by  Mr.  Stiles  in  connexion  with  tuberculous  disease  of  the  hip; 
by  a  posterior  incision,  in  which  the  structures  behind  the  joint  are 
divided  and  the  back  of  the  articulation  exposed;  or  by  the  external 
route,  by  which  both  surfaces  of  the  joint  can  be  investigated. 

Of  these  methods  the  anterior  route  has  already  been  described  in  so 
far  as  it  falls  within  the  scope  of  the  present  subject.  The  posterior 
route  sacrifices  muscles  whose  functions  the  surgeon  is  anxious  to  preserve 
if  possible;  as  a  compensation  for  this  it  offers  a  very  direct  ap¬ 
proach  to  the  joint  and  good  drainage.  It  might  be  called  for  in  very  bad 
tuberculous  cases,  but  it  will  rarely  be  necessary  for  a  non-tuberculous 
affection.  The  excision  by  the  external  incision  is  therefore  the  only 
one  that  will  be  described  here. 

EXCISION  OF  THE  HIP-JOINT  BY  AN  EXTERNAL  INCISION 

This  is  the  method  perfected  by  Kocher  ( Operative  Surgery,  trans. 
by  Stiles,  2nd  Ed.,  p.  360),  from  whom  the  description  of  the  operation 
is  taken. 

Indications.  There  will  be  few  non-tuberculous  affections  of  the 
hip  that  will  call  for  excision. 

(i)  In  cases  of  bad  injury  to  the  joint  in  military  surgery  accom¬ 
panied  by  extensive  comminution  of  the  upper  end  of  the  bone,  it  may 
be  advisable  to  expose  the  entire  neighbourhood  of  the  joint  and  deal 
freely  with  it  by  excision. 

(ii)  In  chronic  cases  of  suppurative  arthritis  accompanied  by  sinuses 
and  much  caries  the  anterior  incision  will  not  suffice  for  proper  access  and 
safe  drainage,  and  the  external  route  will  be  preferable. 

Operation.  The  following  description  follows  that  of  Kocher  very 
closely : — The  surgeon  stands  on  the  outer  side  of  the  limb  and  the 
patient  is  rolled  over  well  on  to  the  sound  side.  The  incision  (see 
Fig.  40)  is  a  somewhat  curved  one,  running  over  the  outer  surface  of 
the  great  trochanter  from  its  base  to  its  anterior  superior  angle;  thence 
it  passes  obliquely  upwards  and  backwards,  following  the  direction  of 
the  fibres  of  the  gluteus  maximus.  Over  the  outer  surface  of  the 
trochanter  the  knife  divides  branches  of  the  external  circumflex  artery 
and  the  dense  aponeurotic  insertion  of  the  gluteus  maximus,  while  it 
divides  the  fibres  of  the  gluteus  maximus  in  the  upper  part  of  the  incision. 
At  this  stage  some  vessels  of  considerable  size  will  be  divided  and  must 
be  ligatured.  The  insertion  of  the  gluteus  medius  is  seen  at  the  outer 
side  of  the  great  trochanter  and  that  of  the  gluteus  minimus  at  its  anterior 
border;  these  are  detached  from  the  bone  and  turned  forwards.  The 
anterior  surface  of  the  neck  is  now  exposed,  the  limb  being  flexed  and 
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rotated  outwards,  and  the  ilio-femoral  ligament  is  separated  from  the 
anterior  inter-trochanteric  line.  The  dissection  is  next  carried  out 
on  the  posterior  surface;  the  capsule  is  incised  along  the  lower  border 
of  the  tendon  of  the  pyriformis,  the  latter  structure  being  detached  from 
its  insertion  into  the  inner  surface  of  the  trochanter  and  turned  back¬ 
wards  along  with  the  external  rotators;  the  periosteum  covering  the 
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Fig.  40.  Excision  of  Hip  by  Kocher’s  External  Incision.  The  muscles 
are  separated  from  their  attachments,  exposing  the  neck  of  the  bone  and  the 
capsule  of  the  joint. 

inner  surface  of  the  trochanter  is  reflected  along  with  the  muscles  enumer¬ 
ated  above. 

Kocher  recommends  this  particular  method  of  approach  because  the 
gluteus  medius  and  minimus  muscles  supplied  by  the  superior  gluteal 
nerve  are  drawn  forwards  and  upwards  towards  the  tensor  fasciae 
femoris,  which  has  the  same  nerve-supply.  All  these  muscles  play  an 
important  part  in  the  future  abduction  of  the  thigh.  The  gluteus  maxi- 
mus,  the  pyriformis,  and  the  obturators,  which  are  supplied  by  the  inferior 


102  OPERATIONS  UPON  JOINTS 

gluteal  nerve,  are  drawn  downwards.  When  the  joint  is  approached 
by  this  incision,  admirable  exposure  of  the  entire  posterior,  external, 
and  anterior  surfaces  of  the  head  and  neck  of  the  femur  is  afforded,  as 
well  as  of  the  trochanter  itself.  There  is  very  little  bleeding.  Branches 
of  the  internal  circumflex  artery  will  be  divided  in  front  of  the  neck  of 
the  femur,  while  the  transverse  branch  of  the  external  circumflex  artery 
may  also  need  to  be  ligatured  as  it  winds  round  the  base  of  the  trochanter 
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Fig.  41.  Exposure  of  the  Head  of  the  Femur  in  Kocher’s  Excision  of 
the  Hip.  The  capsule  has  been  opened  and  both  sides  of  the  neck  are  rendered 
easily  accessible. 

under  the  vastus  externus.  The  ligamentum  teres  is  reached  and  divided 
by  cutting  on  to  the  head  of  the  bone  through  the  cotyloid  ligament  from 
behind  and  below,  while  an  assistant  fully  adducts,  flexes,  and  rotates 
the  limb  inwards.  The  head  is  thereby  dislocated  backwards  and  the 
acetabulum  rendered  visible. 

This  free  exposure  enables  the  necessary  manipulations  to  be  carried 
out  with  ease.  In  cases  of  injury  these  will  be  removal  of  the  shattered 
portions  of  bone  and  resection  of  the  neck  to  the  extent  required  to 
make  the  surfaces  smooth.  No  more  bone  should  be  removed  than  is 
actually  necessary,  and  the  trochanteric  part  of  the  neck  should  be 
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rounded  off  as  accurately  and  as  smoothly  as  possible  with  chisels  or 
gouges,  in  order  that  it  may,  if  possible,  take  the  place  of  the  head  of  the 
bone  which  has  been  removed.  I11  suppurative  arthritis  the  neck  should 
be  sawn  through  quite  close  to  the  head  and  well  rounded  off  after  the 
latter  has  been  removed.  After  all  bleeding  has  been  stopped,  the  dis¬ 
placed  muscles  are  secured  in  position  by  sutures.  In  cases  of  injury 
the  wound  should  be  closed,  without  a  drainage  tube  if  possible;  a  tube 
will  only  be  needed  in  compound  fractures.  In  cases  of  suppurative 
arthritis  the  wound  should  be  flushed  out  with  1  in  2,000  biniodide  lotion, 
followed  by  a  solution  of  10  vols.  per  cent,  of  peroxide  of  hydrogen, 
and  it  is  a  good  plan  to  swab  the  entire  raw  surface  over  with  a  saturated 
solution  of  chloride  of  zinc  in  order  to  retard  the  spread  of  the  infection 
to  the  freshly  cut  surfaces.  A  large  drainage  tube  is  then  inserted  into 
the  most  dependent  part  of  the  joint. 

After-treatment.  Extension  by  means  of  weight  and  pulley, 
beginning  with  4  to  5  lb.,  should  be  employed  for  the  first  fortnight; 
care  must  be  taken  to  prevent  eversion  of  the  foot.  In  aseptic  cases  the 
sutures  are  then  removed  and  the  patient  may  get  about  on  crutches, 
for  the  first  fortnight  in  a  Thomas’s  hip-splint  and  afterwards  without  it. 
In  six  weeks  or  two  months  after  operation  weight  may  be  borne  gradu¬ 
ally  upon  the  stump.  In  septic  cases  the  drainage  tube  is  gradually 
shortened  until  healing  occurs.  Much  the  same  line  of  treatment  is 
adopted  as  in  aseptic  cases,  but  the  convalescence  will  be  longer. 

ARTHROPLASTY  (MURPHY) 

After  having  made  the  usual  aseptic  preparations,  a  U-shaped  inci¬ 
sion  is  made  (see  Fig.  42),  the  flap  measuring  about  3  inches  in  width 
with  the  base  directed  upward.  Incision  is  begun  3  inches  above  the 
trochanter  and  extends  downward  2  inches  below  the  trochanter,  so  that 
it  is  placed  exactly  in  the  center  of  the  U.  The  knife  passes  through 
the  skin,  superficial  fat,  and  fascia  lata,  so  that  all  these  tissues  are  dis¬ 
sected  and  displaced  upwards  in  the  flap. 

The  next  step  in  the  operation  is  to  free  the  trochanter,  leaving  its 
muscles  attached  to  it  from  the  shaft. 

A  large,  curved,  flat,  blunt-pointed  needle,  chain-saw  carrier, 
threaded  with  heavy  silk,  is  passed  around  the  base  of  the  trochanter 
from  before  backward  under  the  muscles  attached  to  it.  This  serves 
as  a  carrier  for  the  chain-saw,  which  is  next  brought  into  position. 
The  trochanter  is  carefully  sawed  off  downward  and  outward  and  is 
retracted  upward  out  of  the  field  of  operation,  carrying  with  it  the  at¬ 
tached  muscles.  The  obturators  and  pyriformis  are  then  divided  and 
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both  ends  transfixed  with  sutures  for  subsequent  approximation  (see 
Fig.  44).  The  joint  is  now  freely  exposed  and  the  next  step  in  the 
operation  consists  in  incising  the  capsule  of  the  joint  without,  however, 
separating  it  from  its  attachment  to  the  acetabulum.  It  is  loosened 
from  the  neck  of  the  femur  and  stripped  upward  toward  the  head  of 


Fig.  42.  Arthroplasty  of  Hip.  {Murphy.) 


the  bone,  so  that  it  can  be  interposed  later  between  the  head  of  the  bone 
and  the  acetabulum,  if  needed,  so  as  to  assist  in  the  formation  of  a  new 
lining  for  the  acetabular  cavity. 

This  is  only  one  of  the  interposing  tissues  which  may  be  used  in  the 
operation.  It  serves,  in  the  main,  to  provide  a  perfectly  smooth 
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acetabular  margin,  so  that  it  will  at  no  time  subsequently  permit  of  the 
reformation  of  a  bony  ankylosis  or  bone  collar  formation.  This  pro¬ 
cedure  thus  far  does  not  disturb  the  attachment  of  the  gluteus  maximus. 

The  next  step  is  the  formation  of  a  new  acetabular  cavity  and  a  new 
femoral  head.  The  first  thing  to  be  done  is  to  separate  the  ankylosed 


Fig.  43.  Arthroplasty  of  Hip.  (Murphy.) 


head  from  the  ilium  as  near  the  normal  anatomic  line  as  possible.  This 
is  done  by  chiselling  out  the  bony  tissue,  filling  the  acetabular  cavity  by 
means  of  a  curved  chisel  about  iy2  inches  in  width  (see  Fig.  45). 
With  properly  directed  blows  and  sufficient  force,  the  chisel  is  driven 
obliquely  toward  the  acetabular  cavity  for  the  depth  of  1  inch  all  the 
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way  around  the  head,  as  near  the  normal  conformation  as  possible. 
When  the  chiselling  process  is  complete,  with  the  chisel  as  a  lever  and 
the  thigh  as  an  assistant,  the  head  is  fractured  out  of  the  acetabulum. 
The  acetabular  cavity  is  then  fashioned  with  a  special  globular  drill  or 


Fig.  44.  Arthroplasty  of  Hip.  (Murphy.) 


reamer,  so  as  to  receive  the  new  femoral  head,  which  will  be  similarly 
fashioned  from  the  bony  mass  chiselled  out  of  the  acetabulum.  For 
this  purpose  use  is  made  of  a  specially  constructed  cup-shaped  end-mill, 
making  it  possible  to  provide  a  new  femoral  head  of  normal  conforma¬ 
tion  and  smoothness  (see  Fig,  46). 

These  two  instruments  used  in  fashioning  the  acetabulum  and  the 
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femoral  head  constitute,  in  reality,  parts  of  the  same  appliance;  the 
globular  portion  fits  into  the  cup-shaped  portion  in  such  a  manner  that 
unless  the  interposing  tissues  are  in  position  the  fit  is  perfect. 

The  main  reliance  for  obviating  the  recurrence  of  the  ankylosis  is 


Fig.  45.  Arthroplasty  of  Hip.  {Murphy.) 

placed  on  the  flap  of  the  deflected  fascia  lata,  which  is  made  by  splitting 
the  original  U-shaped  flap.  This  flap  is  dissected  from  the  subcutaneous 
fatty  tissue  which  formed  a  part  of  the  original  skin  and  fascia  flap, 
the  base  of  the  U  being  directed  upward  so  that  the  nutrition  of  the  flap 
is  preserved  as  much  as  possible  to  ensure  its  continued  vitality  (see 


Fig.  46.  Arthroplasty  of  Hip.  (Murphy.) 

cavity  (see  Fig.  48).  When  the  head  is  placed  into  the  acetabular 
cavity,  this  flap  also  serves  as  a  lining  for  this  cavity,  reinforcing  the 
capsular  ligament,  although  the  latter  is  used  mainly  for  the  purpose  of 
preventing  a  ‘  locking  ’  of  the  joint  by  the  formation  of  exostosis  from 
the  acetabular  rim. 

The  next  step  is  to  replace  the  trochanter,  which,  it  will  be  remem- 
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Fig.  47).  Grasping  the  edge  of  the  flap  with  tissue  forceps,  it  is  drawn 
into  the  joint  and  the  edge  sutured  to  the  acetabular  margin  or  to  the 
remnant  of  the  capsular  ligament  still  attached  to  the  neck  of  the  bone 
with  chromic  catgut,  thus  forming  a  complete  covering  for  the  acetabular 
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bered,  was  sawed  off  from  the  bone  without  disturbing  the  muscular 
attachment.  Then  the  ends  of  the  obturator  and  pyriformis  muscles 
are  reunited.  The  trochanter  is  brought  down,  fitted  on  to  its  original 
position,  and  secured  with  chromic  catgut.  Occasionally  a  small  nail 


Fig.  47.  Arthroplasty  of  Hip.  {Murphy.) 

may  be  used  in  addition  to  the  sutures  (see  Fig.  49).  The  deep  fascia 
is  sutured  and  the  skin  closed  with  horsehair  without  drainage.  The 
patient  is  placed  into  bed  in  a  Travois  splint  and  a  Buck’s  extension 
with  12  to  15  pounds’  weight  applied  to  the  leg.  This  weight  prevents 
the  pressure  necrosis  of  the  Hap  and  overcomes  the  involuntary  muscle 
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contractions  which  so  frequently  cause  pain.  Passive  motion  is  begun 
at  the  end  of  twelve  to  fourteen  days. 

OPERATIONS  FOR  TRAUMATIC  DISLOCATIONS 

In  recent  cases.  Strictly  speaking,  these  operations  may  be  divided 
up  into  those  performed  for  recent  dislocations  and  those  for  similar 


Fig.  48.  Arthroplasty  of  Hip. 


{Murphy.) 


injuries  of  long  standing.  It  is,  however,  rare  for  a  recent  dislocation 
to  require  operative  treatment  for  its  reduction,  as  manipulation  under 
an  anaesthetic  almost  invariably  succeeds.  Occasionally,  however,  this  is 
not  so,  especially  when  the  dislocation  is  complicated  with  a  fracture 
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either  of  the  acetabulum  or  of  some  portion  of  the  head  or  neck  of  the 
bone.  Under  these  circumstances,  which  should  be  diagnosed  with 
certainty  by  means  of  a  stereoscopic  radiogram,  it  will  be  necessary  to 
expose  the  joint  and  effect  reduction  without  delay. 


Fig.  49.  Arthroplasty  of  Hip.  (Murphy.) 


Exposure  of  the  joint  for  this  purpose  should  be  by  the  anterior 
route,  since  that  gives  the  best  access;  the  dislocation,  if  not  primarily 
a  posterior  one,  will  certainly  have  become  converted  into  one  by  the 
manipulations  undertaken  for  its  reduction,  and  the  posterior  route 
is  unsuitable  when  the  head  of  the  bone  lies  behind  the  acetabulum. 
The  operation  need  not  be  described  in  detail,  since  it  follows  the  lines 
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already  laid  down  for  exposure  of  the  neck  of  the  femur  (see  p.  92). 
When  the  head  of  the  bone  has  been  exposed,  the  finger  is  introduced 
into  the  wound  and  the  necessary  manipulations  for  the  reduction  of  the 
dislocation  according  to  Bigelow’s  instructions  should  be  carried  out; 
any  source  of  obstruction  can  be  detected  and  removed  or  pulled  aside. 
It  ought  not  to  be  necessary  to  divide  the  Y-ligament  or  any  important 
structures  in  these  recent  cases. 

After  reduction  has  been  effected,  the  wound  is  sewn  up  and  the 
limb  is  steadied  by  a  long  Liston’s  splint  for  about  a  week  after  the 
operation,  when  the  patient  may  be  fitted  with  a  Thomas’s  hip-splint 
and  allowed  to  get  about  on  crutches.  Passive  movements  should  be 
begun  from  the  second  or  third  day  and  gradually  increased  in  range 
and  vigour.  The  patient  should  be  able  to  walk  upon  the  limb  within  a 
month  of  the  operation. 

In  cases  of  long  standing.  It  is  difficult  to  fix  the  exact  time  at 
which  operative  interference  should  be  preferred  to  attempts  to  reduce 
the  dislocation  by  manipulations,  but  it  is  best  to  give  the  benefit  in  any 
case  of  doubt  to  operative  interference,  as  the  risk  of  damage  to  the 
head  of  the  bone  or  to  important  parts  in  the  neighbourhood  during 
manipulation  is  very  considerable  owing  to  the  powerful  leverage  that 
can  be  brought  to  bear  by  means  of  the  lower  extremity.  It  is  probably 
advisable  to  operate  upon  any  case  of  unreduced  dislocation  that  has 
lasted  for  more  than  two  or  three  weeks.  The  exposure  of  the  joint  adds 
little  to  the  severity  of  the  operation,  while  it  undoubtedly  simplifies 
re-position,  since  this  can  be  performed  under  the  direct  guidance  of 
the  finger  in  the  wound. 

The  operation  should  be  done  through  an  anterior  incision.  The 
posterior  route  is  unsuitable  because  the  head  of  the  bone  is  always 
dislocated  behind  the  acetabulum  and  will  interfere  with  access  to  that 
cavity  if  the  posterior  route  be  chosen.  The  acetabulum  is  easily  inspected 
through  an  anterior  incision,  on  the  other  hand,  especially  if  the  incision 
be  prolonged  upwards  so  as  to  detach  the  muscles  from  the  outer  side 
of  the  ilium,  and  it  can  be  prepared  for  the  reception  of  the  head  of  the 
bone  if  necessary. 

There  are  two  principal  difficulties  in  the  operation  which  are  directly 
proportionate  to  the  severity  of  the  injury  and  the  length  of  time  that 
the  dislocation  has  remained  unreduced ;  they  are — partial  obliteration 
of  the  acetabulum  and  adhesions  around  the  joint.  Most  writers  on  the 
subject  mention  the  fact  that  the  acetabulum  is  occupied  by  fibrous  tissue 
which  must  be  removed  before  the  head  of  the  bone  can  be  got  into  place. 
The  amount  and  consistency  of  this  soft  tissue  will  depend  largely  upon 
the  length  of  time  that  has  elapsed  since  the  dislocation,  and  therefore 
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this  serious  difficulty  in  the  operation  is  likely  to  disappear  as  earlier 
operation  becomes  the  practice. 

The  presence  of  dense  adhesions  around  the  joint  may  give  rise  to 
great  difficulty  in  replacing  the  head  of  the  bone.  Here  again  the  diffi¬ 
culty  will  be  proportionate  to  the  length  of  time  that  the  dislocation  has 
remained  unreduced.  The  adhesions  may  have  to  be  divided  widely, 
and  in  doing  this  the  position  of  the  various  important  structures  in  the 
neighbourhood  of  the  head  of  the  neck  of  the  bone  must  be  remembered. 
If  the  adhesions  be  only  trivial  they  may  be  broken  down  by  rotating 
the  limb  freely  in  all  directions.  It  is  better  to  do  this  after  the  joint 
has  been  exposed,  as  any  bleeding  it  causes  can  be  checked  at  once.  The 
capsule  may  have  to  be  incised  freely  before  the  head  of  the  bone  can  be 
got  into  position,  since  it  will  be  much  contracted  and  distorted.  The 
principal  structure  that  interferes  with  reduction  is  the  Y-ligament,  which 
may  have  to  be  partially  or  entirely  detached  from  the  neck  of  the  femur 
before  the  head  of  the  bone  can  be  got  back  into  place.  In  some  of 
the  published  cases  the  rim  of  the  acetabulum  has  been  found  to  be 
fractured  and  portions  have  been  removed.  The  head  of  the  bone  should 
be  got  into  place  if  possible  by  manipulation  methods  rather  than  by 
traction,  but  it  may  be  necessary  to  employ  firm  traction  of  this  kind 
by  means  of  pulleys;  this,  however,  will  only  be  called  for  in  cases  of 
long  standing  with  extensive  adhesions  and  considerable  shrinkage  of  the 
ligamentous  structures.  In  cases  like  this  the  whole  upper  extremity  of 
the  femur  may  need  to  be  separated  from  its  muscular  attachments.  The 
ligamentum  teres  is  torn  and  as  a  rule  cannot  be  traced. 

After  the  head  of  the  bone  has  been  got  into  place  the  remains  of 
the  capsule  are  sutured  over  it  and  the  soft  parts  are  brought  together 
as  accurately  as  possible  with  buried  catgut  sutures.  The  wound  is 
sutured  without  a  drainage  tube  and  the  limb  is  steadied  by  a  long 
Liston’s  splint.  The  after-treatment  is  similar  to  that  for  recent  cases 
( vide  supra). 

OPERATIONS  FOR  CONGENITAL  DISLOCATIONS 

There  are  two  principal  methods  for  replacing  a  congenital  disloca¬ 
tion  of  the  hip,  viz.  Lorenz’s  so-called  ‘  bloodless  ’  method,  and  the  open 
operation.  The  former  appears  to  be  the  more  popular  procedure  at 
present,  but  in  so  far  as  it  must  necessarily  be  uncertain,  since  the  surgeon 
can  only  guess  and  net  see  what  he  is  doing,  it  is  probable  that,  as  surgeons 
gain  more  confidence  in  their  power  to  treat  large  wounds  in  this  region 
with  safety,  open  operation  will  take  its  place,  since  it  does  with  certainty 
what  the  misnamed  ‘  bloodless  operation  ’  can  only  do  by  guess.  With 
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regard  to  bleeding,  there  is  no  doubt  that  less  blood  is  shed  in  the  open 
operation  than  in  the  so-called  ‘  bloodless  method  ’ ;  in  the  latter  case  free 
bleeding  takes  place  into  the  tissues.  Lorenz’s  method  will  not  be  de¬ 
scribed  here,  since  it  is  not,  strictly  speaking,  a  surgical  operation  any  more 
than  is  the  setting  of  a  fracture  or  the  reduction  of  an  ordinary  dislocation. 

Indications,  (i)  Operative  measures  are  called  for  in  congenital 
dislocations  in  children  under  four  in  which  a  careful  attempt  at  re-posi¬ 
tion  by  Lorenz’s  method,  checked  by  stereoscopic  radiograms,  has  failed. 

(ii)  Operation  is  also  required  for  all  cases  in  children  over  the  age 
of  four  as  a  primary  measure.  In  these  cases  the  alterations  in  the 
joint  are  so  marked  that  experience  upon  the  operating  table  shows  it  to 
be  practically  impossible  to  get  the  head  of  the  bone  properly  into  the 
acetabulum  without  a  definite  surgical  operation.  If  Lorenz’s  manipu¬ 
lation  be  practised  unsuccessfully  the  disturbance  of  the  soft  parts  pro¬ 
duced  by  it  is  so  great  as  to  interfere  materially  with  the  prospects  of  an 
open  operation. 

Operation.  The  writer  is  in  the  habit  of  dividing  the  operation  into 
two  stages.  The  first  stage  is  the  subcutaneous  division  of  the  shortened 
adductor  muscles,  which  invariably  offer  considerable  resistance  to  reduc¬ 
tion  and  to  the  maintenance  of  the  limb  in  position  when  the  dislocation 
has  been  reduced.  In  order  to  avoid  the  severe  bruising  and  extravasa¬ 
tion  of  blood  following  Lorenz’s  manipulations  the  adductors  are  divided 
near  their  origin  from  the  pelvis  by  a  few  sweeps  of  a  tenotomy  knife, 
which  is  inserted  over  the  muscles  as  they  are  put  on  the  stretch  by 
abducting  the  limb.  This  is  done  a  week  before  the  main  operation  is 
undertaken,  and  the  small  wound  will  then  have  healed. 

The  most  scrupulous  care  must  be  bestowed  on  the  purification  of 
the  skin  in  these  cases,  and  the  only  safe  way  is  to  purify  the  whole 
extremity  as  well  as  the  groin  and  the  buttock,  as  the  manipulations 
during  the  operation  are  numerous  and  prolonged.  The  limb  is  enveloped 
in  sterilized  towels  bandaged  firmly  on  with  a  sterilized  bandage  wet 
with  1  in  2,000  biniodide  solution.  The  child  must  lie  upon  sterilized 
cloths,  and  a  sterilized  towel  should  be  pinned  firmly  round  the  waist  so 
that  there  shall  be  no  risk  of  the  hands  of  the  surgeon  or  his  assistant 
coming  into  contact  with  unsterilized  parts. 

The  incision,  which  is  seen  in  Lig.  50,  commences  just  below  the 
anterior  superior  iliac  spine,  and  is  carried  downwards  and  inwards 
between  the  outer  margin  of  the  sartorius  and  the  adjacent  edge  of  the 
extensor  fasciae  femoris  for  about  three  inches.  This  incision  is  generally 
prolonged  upwards  parallel  to  and  just  over  the  outer  edge  of  the  iliac 
crest  for  about  three  inches.  The  incision  below  opens  up  the  inter¬ 
muscular  interval  which  leads  at  once  down  to  the  neck  and  head  of 
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the  bone.  As  a  rule  the  finger  feels  the  rounded  head  projecting  for¬ 
wards,  as  the  dislocation  in  these  young  children  is  practically  always  of 
the  anterior  variety.  The  incision  is  deepened  above  so  as  to  divide 
the  extensor  fasciae  femoris  from  its  origin  from  the  outer  aspect  of  the 
ilium.  This  gives  excellent  exposure  of  the  whole  hip  area,  and  the 


Fig.  50.  Anterior  Incision  for  Exposure  of  the  Hip-joint.  The  neck  of 
the  bone  is  seen  exposed  and  the  cotyloid  ligament  divided.  The  incision  has 
been  prolonged  above  so  as  to  detach  the  tensor  fasciae  femoris  from  its  origin. 

capsule  is  then  incised  over  the  head  of  the  bone,  which  is  made  to 
protrude  forwards  through  it. 

On  introducing  the  finger  through  the  capsule  it  will  be  found  that 
the  head  of  the  bone  has  been  lying  in  a  diverticulum  above  and  in 
front  of  the  acetabulum.  The  latter  can  always  be  identified  by  the 
finger  and  there  is  invariably  a  strong  band  derived  from  the  Y-ligament 
stretched  over  its  anterior  aspect.  Between  this  band  and  the  subjacent 
edge  of  the  acetabulum  the  head  of  the  bone  has  to  pass  before  the  dislo¬ 
cation  can  be  reduced.  The  surgeon  now  takes  the  limb  in  one  hand 
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and  attempts  to  reduce  the  dislocation,  keeping  the  index  finger  of  the 
other  hand  in  the  acetabulum  as  a  guide.  The  best  way  to  attempt 
reduction  is  to  flex  the  limb  fully  and  then  to  abduct  it  to  its  fullest 
limit,  circumducting  the  whole  limb  outwards  whilst  doing  so.  This 
manoeuvre  is  very  like  that  practised  for  the  reduction  of  an  ordinary 
dislocation.  No  set  instructions  can  be  given  for  these  manipulations, 
however,  as  they  will  vary  with  the  alterations  that  have  taken  place 
in  the  neck  of  the  femur.  As  a  rule  this  is  inclined  unduly  forward, 
so  that  when  the  head  of  the  bone  is  in  the  acetabulum  the  limb  is  in 
a  position  of  marked  inward  rotation.  It  will  often  be  necessary  to 
detach  part  of  the  capsule  from  the  front  of  the  acetabulum  before  the 
aperture  becomes  sufficiently  large  for  the  head  of  the  bone  to  pass  into 
it.  There  is  never  any  doubt  as  to  when  reduction  has  been  effected;  the 
head  of  the  bone  slips  in  with  a  loud  click  and  the  joint  at  once  becomes 
stable  and  remains  so  as  long  as  that  position  is  maintained.  When  the 
head  is  allowed  to  slip  out  of  the  acetabulum  there  is  the  characteristic 
sucking  noise,  and  the  finger  is  always  able  to  examine  the  joint  and  see 
if  the  bone  is  in  position  or  not. 

When  reduction  has  thus  been  attained,  the  position  of  maximum 
stability  is  determined ;  this  is  the  position  in  which  the  head  of  the  bone 
remains  in  the  acetabulum  with  the  least  risk  of  displacement,  and  the 
limb  must  be  kept  in  this  position  throughout  the  rest  of  the  operation 
and  must  be  immobilized  in  it  subsequently.  This  position  is  often 
similar  to  that  in  which  the  limb  is  put  up  after  Lorenz’s  manipulations, 
but  it  is  not  by  any  means  always  so ;  it  is  chiefly  dependent  upon  the 
direction  of  the  neck  of  the  femur.  In  the  last  case  in  which  I  operated 
the  limb  was  in  a  position  of  extreme  inward  rotation  after  reduction  of 
the  dislocation.  It  is  nearly  always  necessary  to  keep  the  knee  flexed 
in  order  to  relax  the  tension  of  the  hamstrings,  which  are  otherwise  apt 
to  shoot  the  head  of  the  bone  out  of  the  acetabulum. 

The  limb  is  entrusted  to  the  assistant,  who  keeps  it  rigidly  in  the 
correct  position.  As  long  as  this  position  is  maintained  there  is  no  fear 
of  dislocation  recurring,  and  the  child  can  be  moved  about  with  ease. 
The  least  alteration  of  the  position,  however,  is  apt  to  result  in  a  sudden 
reproduction  of  the  dislocation.  The  wound  is  now  closed;  before  doing 
this  I  usually  excise  as  much  as  possible  of  the  redundant  capsule,  which 
is  now  unnecessary  as  the  head  of  the  bone  is  in  the  acetabulum.  The 
edges  of  this  are  brought  together  with  stout  catgut  and  this  forms  a 
further  barrier  against  reproduction  of  the  dislocation.  The  soft  tissues 
are  brought  together  over  the  front  of  the  joint  with  a  few  buried  catgut 
sutures,  and  the  wound  is  sutured  completely  without  a  drainage  tube 
after  every  bleeding  point  has  been  tied. 
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Before  sewing  up  the  wound,  the  child  is  lifted  on  to  the  special  sup¬ 
port  fixed  to  the  table  that  Lorenz  employs  for  the  application  of  his 
plaster  casings,  and  is  held  steady  on  this  by  an  assistant,  folded  blankets 
or  pillows  being  placed  under  the  thorax  to  render  the  trunk  horizontal. 
It  is  important  to  do  it  at  this  stage  of  the  proceedings,  since  recurrence 
of  the  dislocation  might  occur  from  a  clumsy  movement  on  the  part  of 
the  assistant,  and  if  this  occur  before  the  wound  is  sewn  up  it  is  quite 
simple  to  reduce  the  dislocation  under  the  guidance  of  the  finger  in  the 
wound. 

The  dressings  are  applied  and  fastened  in  position  by  a  few  turns 
of  a  sterilized  spica  bandage.  A  pair  of  woollen  combinations  is  then 
drawn  on,  and  outside  this  a  plaster  of  Paris  spica  is  applied,  taking  in 
the  knee  in  the  flexed  position.  Before  applying  the  bandage  stout 
whip-cord,  which  has  been  steeped  in  melted  beeswax,  is  laid  over  the 
combinations  in  the  positions  in  which  the  casing  is  to  be  sawn  for  sub¬ 
sequent  removal.  These  serve  as  guides  for  pulling  through  a  Gigli’s 
wire  saw,  which  is  the  speediest  and  best  method  of  removing  the  casing. 
The  ends  of  the  cord  should  project  for  several  inches  above  and  below 
the  spica  so  that  they  may  be  tied  together  after  the  plaster  has  set, 
and  then  there  will  be  no  risk  of  their  being  pulled  out.  The  spica  is 
strengthened  over  the  flexure  of  the  knee  and  the  front  of  the  groin 
by  applying  strands  of  tow,  which  are  teased  out  in  plaster  cream ;  this 
gives  the  bandages  a  toughness  that  prevents  them  from  cracking.  The 
child  is  kept  under  the  anaesthetic  during  the  application  of  the  plaster 
and  is  not  allowed  to  come  round  until  it  has  set,  when  the  edges  are 
trimmed  off  and  he  is  put  back  to  bed. 

After-treatment.  The  stitches  are  removed  at  the  end  of  a  fort¬ 
night.  I11  order  to  do  this  the  plaster  of  Paris  casing  must  be  removed. 
Another  casing  is  applied  immediately,  and  the  utmost  care  must  be 
taken  to  keep  the  limb  in  its  original  position  throughout  the  removal 
of  the  plaster  and  the  stitches  and  the  application  of  the  fresh  casing. 
The  child  should  always  be  under  anaesthesia,  from  which  it  is  not  allowed 
to  recover  until  the  bandage  has  set.  Fresh  casings  will  have  to  be 
applied  at  intervals  of  two  or  three  months,  the  limb  meanwhile  being 
brought  down  into  its  normal  position  by  degrees,  as  each  fresh  plaster 
is  applied.  The  knee  is  not  included  in  the  bandage  after  the  first  four 
months,  and  at  the  end  of  the  first  six  months  the  child  may  be  allowed 
to  get  about,  the  limb  being  still  somewhat  abducted.  If  the  heel  of  the 
boot  on  the  sound  side  be  a  little  thickened  it  will  tend  to  diminish  the 
chance  of  the  head  of  the  bone  slipping  out  of  place.  For  further 
information  upon  this  subject  the  reader  may  consult  a  paper  by  the 
author  in  the  Brit.  Med.  Joarn.,  1903,  v°l- 
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OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF 
THE  DIAPHYSES  OF  THE  LONG  BONES 

The  operations  upon  the  disease  as  it  occurs  in  the  long  bones  proper, 
that  is  to  say,  in  those  possessing  an  epiphysis  at  each  end  of  the  dia- 
physis,  will  be  considered  first.  The  seat  of  election  for  the  disease  to 
attack  these  bones  is,  in  the  writer’s  experience,  undoubtedly  the  growing 
extremities  of  the  diaphyses. 

As  the  tuberculous  focus  in  the  end  of  the  diaphysis  develops,  it 
sooner  or  later  comes  to  invade  the  neighbouring  structures.  The  nature 
of  the  operative  treatment  will  not  only  be  influenced  by  the  particular 
bone  involved,  but  will  depend  also  on  the  extent  and  route  of  spread 
of  the  lesion,  namely,  whether  it  has  made  its  way  into  the  joint,  into 
the  soft  parts  outside  the  joint,  or  up  the  shaft  of  the  bone.  When 
the  epiphysis  is  small,  as  is  the  case,  for  example,  with  the  upper  epiphysis 
of  the  femur  and  the  lower  epiphysis  of  the  humerus,  the  adjacent  dia¬ 
physeal  extremities  are  very  closely  related  to  the  cavity  of  the  joint, 
as  they  are  separated  from  it  merely  by  the  periosteum  and  the  synovial 
membrane,  with  more  or  less  intervening  synovial  fatty  tissue.  These 
anatomical  relationships  explain  why  the  hip  and  elbow  become  so  early 
involved  secondary  to  a  primary  bone  focus.  In  such  cases  the  primary 
osseous  lesion  is  dealt  with  at  the  same  time  that  the  joint  is  operated 
upon.  When,  however,  the  epiphysis  adjacent  to  the  juxta-epiphyseal 
focus  is  a  large  one,  as  is  the  case,  for  example,  with  the  upper  epiphysis 
of  the  humerus  and  the  lower  epiphysis  of  the  femur,  the  neighbouring 
joint  generally  escapes.  The  disease  meanwhile  tends  to  advance  either 
up  the  diaphysis  or  to  the  surface  of  the  bone  outside  the  joint. 

In  addition  to  the  primary  localized  juxta-epiphyseal  focus  so  com¬ 
monly  met  with,  we  occasionally  have  to  deal  with  tuberculosis  of  the 
diaphysis  in  a  more  diffuse  form.  It  is  this  form  of  the  disease  which 
will  be  specially  referred  to  under  the  heading  of  tuberculous  osteomye¬ 
litis  of  the  diaphysis.  Although  apparently  of  rare  occurrence  in  other 
European  countries,  as  well  as  in  the.  American  and  Australian  conti¬ 
nents,  it  is  by  no  means  rare,  at  any  rate  in  this  country,  as  the  writer 
has  operated  on  upwards  of  fifty  cases  of  the  affection  in  the  Royal 
Hospital  for  Sick  Children,  Edinburgh,  during  the  last  ten  years. 
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OPERATIONS  FOR  PRIMARY  TUBERCULOUS  OSTEO¬ 
MYELITIS  OF  THE  DIAPHYSIS 

Primary  tuberculous  osteomyelitis  of  the  diaphysis  may  start  either 
in  the  spongy  tissue  at  some  distance  from  the  epiphyseal  cartilage  or 
in  the  medullary  canal,  and  in  each  situation  the  disease  may  present 
itself  as  a  more  or  less  circumscribed  focus,  or  it  may  take  the  pro¬ 
gressive  infiltrating  form,  originally  described  by  Konig.  Occasionally 
the  infiltration  may  involve  the  entire  length  of  the  medullary  canal. 
It  not  infrequently  happens,  however,  that  a  primary  focus,  beginning 
in  the  juxta-epiphyseal  region  (the  metaphysis),  spreads  as  a  tuberculous 
infiltration  into  the  medullary  cavity,  so  that  it  is  not  always  possible 
to  draw  a  sharp  distinction  between  metaphyseal  and  diaphyseal  (medul¬ 
lary)  tuberculosis. 

The  circumscribed  form  of  the  disease  generally  occurs  as  a  soft, 
caseous,  avascular  focus,  surrounded  by  an  advancing  zone  of  active 
tuberculous  tissue,  which  is  of  a  greyish  colour,  semi-translucent,  and 
slightly  vascular.  The  surrounding  bone,  apart  from  its  increased 
vascularity,  may  appear  almost  normal ;  in  some  cases  it  is  rarefied, 
while  in  others  again,  especially  if  the  disease  be  very  chronic  and  tending 
to  heal  spontaneously,  it  is  more  or  less  sclerosed.  Sometimes  the  focus 
contains  one  or  more  small  sequestra,  but  even  when  the  sequestrum  is 
single,  it  is  seldom  of  large  size.  Only  rarely  is  the  focus  represented 
by  a  chronic  abscess,  and  when  this  is  the  case  the  wall  of  the  abscess 
very  seldom  presents  the  smooth  sclerosed  surface  met  with  in  the  chronic 
staphylococcal  abscess,  known  as  Brodie’s  abscess. 

The  congestion  set  up  in  the  surrounding  bone  by  the  presence  of 
the  tuberculous  focus  spreads  through  the  Haversian  systems  to  the 
periosteum,  with  the  result  that  a  formative  osteoplastic  periostitis  is 
set  up,  and  this  gives  rise  to  the  deposit  of  a  layer  of  new  vascular  and 
porous  bone  between  the  periosteum  and  the  cortex.  It  is  this  sheath 
of  subperiosteal  new  bone  which  gives  to  the  disease  its  most  important 
and  characteristic  diagnostic  sign,  namely,  thickening  of  the  diaphysis; 
indeed,  in  the  early  stage  of  the  disease  this  is  the  only  physical  sign 
present.  Its  importance,  therefore,  cannot  be  overestimated. 

As  the  disease  almost  invariably  occurs  during  childhood,  congenital 
syphilis  is  the  only  affection  with  which  it  is  likely  to  be  confounded. 
There  is  seldom  any  difficulty  in  excluding  the  latter  condition. 

A  good  radiogram  will  not  only  confirm  i:he  diagnosis,  but  in  many 
instances  demonstrates  quite  distinctly  the  position,  size,  and  shape  of 
the  focus,  the  presence  or  absence  of  a  sequestrum,  and  the  thickness 
and  extent  of  the  subperiosteal  sheath  of  new  bone.  It  follows,  there- 
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fore,  that  a  skiagram  should  always  be  taken  before  proceeding  to  opera¬ 
tion,  as  it  shows  exactly  how  much  bone  requires  to  be  removed. 

As  the  tuberculous  focus  enlarges,  first  the  cancellous,  then  the  cor¬ 
tical,  and  ultimately  the  new  subperiosteal  bone  becomes  invaded  at 


Pig.  51.  Upper  Two-thirds  of  the  Diaphysis  of  a  Tibia  resected  for 
Tuberculous  Osteomyelitis.  From  a  child  aged  10  years,  the  upper  end  of 
the  diaphysis  was  wrenched  away  from  the  epiphysis.  The  specimen  is  bisected, 
exposing  two  sawn  surfaces.  The  light  shadow  represents  an  elongated  and 
somewhat  irregular  caseous  focus.  Note  the  thick  layer  of  new  subperiosteal 
bone,  especially  posteriorly  where  the  disease  has  reached  the  cortex.  ( Photo¬ 
graph  by  Mr.  Richard  Muir.) 
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one  or  other  part  of  its  circumference.  Finally,  the  periosteum  gives  way, 
and  a  deep-seated  abscess  is  produced ;  this  sooner  or  later  becomes  super¬ 
ficial,  and  if  left  to  itself  ruptures  externally,  leaving  a  chronic  sinus. 

Operation.  The  operative  treatment  of  primary  tuberculous  osteo¬ 
myelitis  of  the  diaphysis  consists  in  the  first  place  of  freely  exposing 
the  bone  for  a  little  distance  beyond  the  extent  of  the  disease.  The 
incision  is  so  planned  that  the  dissection  occasions  the  minimum  of 
injury  to  the  soft  parts.  An  intermuscular  plane  is  chosen  which  avoids 
injuring  more  especially  the  nerve-supply  to  the  muscles. 

The  method  usually  adopted  is,  after  freely  opening  up  the  bone 
with  a  chisel,  to  thoroughly  gouge  and  scrape  away  the  diseased  focus. 
This  having  been  done,  either  some  preparation  of  iodoform  or  pure 
carbolic  acid  is  applied  to  the  wall  of  the  cavity;  the  latter  is  then  stuffed 
with  iodoform  gauze  or  filled  with  Mosetig-Moorhof’s  iodoform-wax 
filling. 

While  the  above  method  is  that  which  has  been  invariably  employed 
by  those  surgeons  who  have  recorded  cases  of  this  disease,  the  writer 
is  strongly  of  opinion  that  such  a  procedure  should  be  the  exception 
rather  than  the  rule.  The  early  results  of  such  a  method  of  treatment 
are  satisfactory  enough,  but  unfortunately  it  too  often  happens  that 
the  patient  sooner  or  later  returns  with  the  scar  tuberculous  and  the 
seat  of  a  sinus  leading  down  to  further  disease  in  the  bone.  Such  a 
result  is  not  to  be  wondered  at  when  we  consider  that  it  is  almost 
impossible  to  remove  all  the  affected  area  by  the  gouging  process. 

After  a  few  such  disappointments  the  writer  has,  for  a  number  of 
years  past,  treated  the  affection  by  subperiosteal  resection  of  the  diseased 
part  of  the  diaphysis.  Care  is  taken  to  divide  the  bone  well  above  and 
below  the  focus ;  in  short,  the  disease  is  dealt  with  radically,  as  if  it 
were  a  malignant  tumour. 

By  the  aid  of  skiagraphy  the  disease  can  be  diagnosed  in  its  early 
stage,  before  the  focus  has  perforated  the  bone.  Then  is  the  most  favour¬ 
able  stage  for  operation,  as  the  knife  can  be  kept  outside  the  infected 
area.  No  iodoform  or  other  antiseptic  need  be  applied  to  the  wound, 
no  stuffing  is  introduced,  and  the  wound  can  almost  invariably  be  closed 
without  drainage. 

The  best  instrument  for  dividing  the  shaft  of  the  bone  is  Gigli’s  wire 
saw.  This  is  passed  round  the  shaft  inside  the  periosteum,  which  has 
been  previously  thoroughly  separated  all  round  with  a  suitable  elevator. 
For  introducing  the  saw  behind  the  bone  the  writer  uses  an  instrument 
(Fig.  52)  which  resembles  somewhat  a  broad  flattened  aneurysm  needle 
with  an  oblique  slit  leading  into  a  large  eye  placed  as  close  as  possible 
to  its  extremity.  After  the  instrument  has  been  passed  behind  the 


OSTEOMYELITIS  OF  THE  DIAPHYSIS 


125 


bone  and  the  eye  made  to  project  on  the  opposite  side 
between  the  bone  and  the  periosteum,  the  loop  at  the 
end  of  the  wire  saw  is  hooked  into  the  eye  by  means 
of  the  slit  above  mentioned.  By  withdrawing  the  in¬ 
strument,  the  saw  is  carried  behind  the  bone ;  the 
handles  are  then  hooked  on,  and  the  bone  is  sawn 
across.  In  young  children  the  bones  of  the  forearm 
may  be  snipped  across  with  ordinary  bone-forceps,  but 
this  instrument  leaves  a  bruised  and  less  even  sec¬ 
tion,  with  the  result  that  there  is  often  some  irregu¬ 
larity  subsequently  where  the  new  bone  joins  the  old. 

By  using  Gigli’s  wire  saw,  on  the  other  hand,  it  is 
often  almost  impossible,  even  with  a  skiagram,  to  tell, 
after  the  new  bone  has  completely  developed,  where 
the  bone  had  been  divided. 

After  the  diaphysis  has  been  divided  beyond  one 
extremity  of  the  lesion,  a  strong  hook  is  introduced 
into  the  medullary  canal,  and  while  the  divided  end  is 
forcibly  dragged  upwards  the  periosteum  is  separated 
from  the  deep  surfaces  of  the  bone  until  it  is  freed 
to  a  little  beyond  the  opposite  limit  of  the  diseased 
focus.  When  this  level  has  been  reached,  Gigli’s  saw 
is  again  applied  and  the  bone  divided.  The  sawn 
surfaces  of  the  segment  of  bone  removed  are  carefully 
examined  to  make  sure  that  they  are  free  from  dis¬ 
ease;  if  not,  more  bone  must  be  removed. 

If  the  disease  has  approached  close  to  one  end  of 
the  diaphysis,  or  if  it  has  spread  along  it  from  a 
juxta-epiphyseal  lesion,  the  diseased  segment  must  be 
removed  right  up  to  the  epiphysis.  After  sawing 
across  the  diaphysis,  the  separation  of  the  diseased 
portion  from  the  epiphysis  is  effected  by  seizing  its 
divided  end  and  wrenching  it  away  from  the  epiphy¬ 
sis.  When  this  has  been  done  it  will  be  found  that 
the  epiphyseal  cartilage,  instead  of  coming  away  with 
the  diaphysis,  is  left  firmly  attached  to  the  epiphysis. 

This  is  what  one  would  expect  on  anatomical  grounds ; 
were  it  otherwise,  the  radical  operation  would  be 
contra-indicated  on  account  of  the  shortening  which  would  result.  As 
long  as  the  disease  has  not  actually  involved  the  epiphyseal  cartilage 
itself,  the  writer  has  found  that  the  above  operation  does  not  give  rise 
to  any  subsequent  shortening. 


mm*.; 


Fig.  52.  Instru¬ 
ment  FOR  INTRO- 
d  u  c  1  n  g  Gigli’s 
Wire  Saw  round 
the  Bone.  Used  in 
resecting  a  portion 
of  the  diaphysis. 
See  also  Fig.  72. 
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The  bleeding  from  the 
periosteal  tube  seldom 
amounts  to  more  than  a 
general  oozing  which  soon 
ceases.  Occasionally,  the 
main  nutrient  artery  needs 
ligaturing.  After  the  bleed¬ 
ing  has  practically  ceased,  the 
periosteal  tube  is  closed  with 
a  buried  catgut  suture;  care 
is  taken  to  suture  carefully 
the  two  extremities  of  the 
incision  in  the  periosteum  in 
such  a  way  as  to  completely 
re-cover  the  sawn  stumps  of 
the  bone.  It  is  this  precau¬ 
tion,  combined  with  the  use 
of  Gigli’s  saw,  which  enables 
Nature  to  effect  such  a  re¬ 
markably  accurate  fusion  of 
the  new  bone  with  the  old 
stump  (Fig.  53).  In  sutur¬ 
ing  the  periosteum,  the  writer 
prefers  to  use  an  interrupted 
rather  than  a  continuous 
suture,  for,  should  the  peri¬ 
osteal  tube  become  over-dis¬ 
tended  with  blood,  the  ten¬ 
sion  is  removed  by  some  of 
the  blood  escaping  between 
the  sutures. 

A  few  cutaneous  catgut 
sutures  are  also  employed  to 
stitch  the  deep  fascia,  and, 
in  the  case  of  a  deep  bone 
such  as  the  radius  or  fibula, 
the  muscles  are  also  stitched, 
either  along  with  or  separ- 


Fig.  53.  Skiagram  of  the  Limb  from  which  the  Specimen  seen  in  Fig.  51 
was  removed.  Shows  new  formation  of  bone  one  year  after  the  operation.  Note 
the  delicate  transverse  line  of  sclerosis  at  the  junction  of  the  new  and  old  bone. 
Ossification  is  still  somewhat  incomplete  towards  the  upper  part  of  the  new 
diaphysis.  (By  Dr.  E.  Price.) 
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ately  from  the  periosteal  tube.  The  operation  is  completed  by  closing 
the  skin  wound  with  interrupted  sutures  of  silkworm-gut. 

If  a  sinus  already  exists  at  the  time  of  operation  it  should  first  of 
all  be  well  scraped  and  disinfected  with  pure  carbolic  acid.  The  orifice 
should  be  excised  by  including  it  in  an  elliptical  incision,  which  may 
either  form  part  of  the  main  incision  or  be  independent  of  it;  in  the 
latter  case  it  may  be  taken  advantage  of  for  drainage. 

It  not  infrequently  happens  that,  by  the  time  the  patient  reaches 
the  surgeon,  the  focus  has  given  rise  to  a  chronic  abscess  in  the  soft 
parts.  As  regards  situation,  it  may  be  either  subperiosteal,  intermus¬ 
cular,  or  more  superficial,  depending  on  its  duration.  In  such  a  case 
an  endeavour  is  made  to  plan  the  incision  so  that  it  will  give  free  access 
to  the  abscess  cavity  as  well  as  to  the  diseased  bone.  If  this  be  not 
possible  a  separate  incision  must  be  made.  The  whole  abscess  cavity 
should  be  freely  laid  open  and  any  outlying  pockets  of  pus  must  be 
followed  out.  After  the  cavity  and  its  ramifications  have  been  thoroughly 
curetted,  some  sublimated  iodoform-bismuth  paste  is  rubbed  into  the 
wall.  This  preparation,  which  the  writer  uses  in  all  tuberculous  cases, 
consists  of  a  mixture  of  one  part  of  iodoform  and  two  parts  of  subnitrate 
of  bismuth  stored  in  a  1-1,000  solution  of  perchloride  of  mercury. 
Enough  for  the  operation  is  removed  from  the  stock  jar  with  a  spoon 
and  transferred  to  a  small  sterilized  vessel.  This  mixture  is  preferable 
to  dry  iodoform,  to  the  glycerine  emulsion,  or  to  the  ethereal  solution. 
Its  advantages  are  that  it  is  less  toxic,  so  that  more  can  be  used,  and  that 
it  forms  rather  more  of  a  paste  than  sublimated  iodoform  alone. 

After-treatment.  The  after-treatment  consists  in  keeping  the 
limb  quiet  in  good  position  for  a  few  weeks,  after  which  it  is  put  up  in 
a  suitable  splint  or  in  plaster  of  Paris  until  the  new  bone  is  sufficiently 
well  developed  to  allow  the  patient  to  begin  to  use  the  limb.  If  the  dis¬ 
ease  has  not  involved  the  periosteum,  the  new  bone,  as  already  stated, 
is  perfectly  re-formed  in  from  three  to  six  months  (Fig.  74).  If,  on 
the  other  hand,  the  periosteum  has  been  invaded  by  the  disease,  the 
reproduction  is  less  perfect. 

The  steps  of  the  more  typical  operations  for  the  localized  as  well  as 
the  more  diffuse  varieties  of  tuberculous  osteomyelitis  of  the  diaphyses 
of  the  various  long  bones  will  now  be  described. 

OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF  THE 

DIAPHYSIS  OF  THE  HUMERUS 

If  the  skiagram  shows  a  limited  focus  of  tubercle  at  the  upper  end 
of  the  diaphysis,  thorough  scraping  will  usually  suffice  to  bring  about 
a  cure.  A  dissection  is  made  so  as  to  expose  the  surgical  neck  of  the 
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humerus,  where  it  is  free  from  muscular  attachments,  namely,  beneath 
the  posterior  part  of  the  deltoid,  immediately  in  front  of  the  insertion 
of  the  teres  minor  and  the  upper  fibres  of  origin  of  the  outer  head  of 
the  triceps.  As  the  bone  is  deeply  placed,  the  incision  must  be  a  com¬ 
paratively  long  one;  it  is  made  along  the  middle  three-fifths  of  the 
posterior  border  of  the  deltoid.  After  dividing  the  integuments  and 
deep  fascia,  the  posterior  border  of  the  muscle  is  freed  and  retracted 


Deltoid 

Posterior  circumflex  ^ 
artery  and  nerve 

Teres  minor ; 

Teres  major S* 

'  > '  * 

Periosteum 

Outer  head  of  triceps  UU*' '* 
Humerus 
Long  head  of  triceps 
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Fig.  54.  Exposure  of  the  Upper  End  of  the  Diaphysis  of  the  Humerus. 
The  deltoid  is  retracted  forwards,  and  the  posterior  circumflex  vessels  and  nerve 
are  seen  coming  through  the  quadrilateral  space ;  the  periosteum  is  divided  longi¬ 
tudinally  exactly  in  front  of  the  upper  part  of  the  origin  of  the  outer  head  of  the 
triceps ;  a  rugine  is  seen  separating  the  periosteum  from  the  bone. 


well  forwards.  To  reach  the  surgical  neck  of  the  humerus  it  will,  as 
a  rule,  be  found  necessary  to  divide  transversely  the  upper  part  of  the 
posterior  fibres  of  the  deltoid.  Some  of  the  cutaneous  branches  of  the 
circumflex  nerve  are  divided,  and  forceps  are  applied  to  the  accompanying 
superficial  branches  of  the  posterior  circumflex  artery.  The  lower  border 
of  the  teres  minor  is  now  identified,  and  by  following  it  to  its  insertion 
the  humerus  will  be  reached  immediately  above  the  surgical  neck.  The 
circumflex  nerve  and  the  posterior  circumflex  artery  are  then  defined 
as  they  come  through  the  quadrilateral  space  in  the  posterior  wall  of 
the  axilla.  The  boundaries  of  this  space  as  seen  from  behind  are : 
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above,  the  lower  border  of  the  teres  minor;  below,  the  teres  major; 
externally,  the  surgical  neck  of  the  humerus;  internally,  the  long  head 
of  the  triceps. 

After  carefully  isolating  and  freeing  the  above  vessels  and  nerves 
they  may  be  retracted  downwards  so  as  to  give  sufficient  room  for  apply¬ 
ing  the  gouge.  The  bone  is  opened  up  in  the  first  instance  immediately 
below  the  capsule,  and  in  gouging  away  the  focus  care  is  taken  not  to 


Fig.  55.  Skiagram  showing  Diffuse  Tuberculous  Osteomyelitis  of  the 
Lower  Third  of  the  Diaphysis  of  the  Humerus.  From  a  child  aged  1  year 
and  4  months.  The  disease  has  perforated  the  bone  and  given  rise  to  a  secondary 
abscess  above  the  internal  condyle.  (By  Dr.  H.  Rainy.) 

open  unnecessarily  into  the  joint  or  to  injure  the  epiphyseal  cartilage. 
Should  the  focus  extend  for  some  little  distance  down  the  shaft,  the 
circumflex  vessels  and  nerves  are  retracted  upwards,  and  the  opening  in 
the  bone  is  enlarged  downwards  immediately  in  front  of  the  origin  of 
the  outer  head  of  the  triceps,  the  periosteum  being  previously  incised  and 
stripped  backwards  and  forwards.  After  thoroughly  scraping  away  all 
the  disease,  sublimated  iodoform-bismuth  paste  is  rubbed  into  the  cavity, 
or  the  latter  is  filled  with  Mosetig-Moorhof’s  iodoform-wax  filling.  The 
wound  is  closed  without  drainage. 

Resection  of  the  upper  third  of  the  diaphysis  of  the  humerus  is 
merely  an  extension  of  the  operation  above  described.  Instead  of  goug- 
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ing  into  the  bone,  the  periosteum  is  incised  longitudinally  from  imme¬ 
diately  below  the  capsular  ligament  downwards  parallel  to,  and  immedi¬ 
ately  in  front  of,  the  origin  of  the  outer  head  of  the  triceps.  The 
circumflex  vessels  and  nerves  are  retracted  upwards.  The  periosteum 
is  divided  in  front  of  the  outer  head  of  the  triceps,  thereby  avoiding 
the  musculo-spiral  nerve  and  the  superior  profunda  vessels.  After  saw¬ 
ing  across  the  humerus  with  Gigli’s  saw,  and  hooking  up  its  divided  end 


Fig.  56.  Skiagram  of  the  Arm  shown  in  the  previous  Figure.  Taken 
four  months  after  subperiosteal  resection  of  the  lower  third  of  the  diaphysis  of 
the  humerus.  The  elbow- joint  has  not  been  opened  into.  Note  how  well  the 
lower  end  of  the  bone  has  modelled  itself.  There  is  slight  angular  deformity  at 
the  junction  of  the  old  and  the  new  bone.  (By  Dr.  H.  Rainy.) 

in  the  manner  already  described,  the  periosteum  and  the  three  muscles 
inserted  into  the  region  of  the  bicipital  groove  are  carefully  separated 
from  the  bone,  which  is  then  wrenched  away  from  its  upper  epiphysis. 
This  can  be  done  without  opening  into  the  joint.  The  periosteal  tube 
is  carefully  sutured  with  catgut  and  the  wound  closed. 

After-treatment.  The  after-treatment  must  be  directed  towards 
keeping  the  periosteal  tube  on  the  stretch  so  as  to  prevent  shortening 
as  well  as  angular  deformity  at  the  junction  of  the  new  with  the  old 
bone.  For  the  first  few  weeks  the  patient  is  kept  on  his  back  with 
extension  applied  to  the  arm  in  the  abducted  position.  After  this  the 
patient  is  allowed  to  get  about  with  the  limb  in  a  rectangular  splint 
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Fig.  57.  Skiagram  showing  re-formation  of  the  Humerus.  Taken  six 
weeks  after  subperiosteal  resection  of  the  lower  two-thirds  of  the  diaphysis  for 
extensive  tuberculous  osteomyelitis  in  a  child  aged  6  years.  The  elbow-joint  has 
not  been  opened  into.  Note  the  ‘  patchy  '  manner  in  which  new  bone  is  forming, 
and  the  ferrule  of  new  subperiosteal  bone  surrounding  the  stump  of  the  old  bone. 
(By  Dr.  E.  Price.) 
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and  light  weight  extension  applied  to  the  lower  fragment.  In  three 
months  the  bone  is  sufficiently  re-formed  to  allow  the  patient  to  begin 
to  use  the  arm. 

In  resection  of  the  lower  half  of  the  diaphysis  of  the  humerus  the  inci¬ 
sion  is  begun  on  the  back  of  the  external  condyle  and  carried  vertically 
upwards  immediately  behind  the  external  intermuscular  septum  as  far 
as  the  musculo-spiral  groove.  The  bone  is  reached  by  deepening  the 
incision  through  the  fleshy  fibres  of  the  inner  head  of  the  triceps.  The 
musculo-spiral  (radial)  nerve  and  superior  profunda  vessels  are  carefully 
freed  and  retracted  forwards  and  upwards.  If  the  disease  extends  higher 
up  than  the  middle  of  the  shaft,  some  of  the  fibres  of  the  outer  head  of 
the  triceps  must  be  divided  in  an  upward  and  backward  direction  parallel 
to  and  behind  the  musculo-spiral  nerve,  the  external  cutaneous  branches 
of  which  are  divided.  The  periosteum  is  divided  along  the  whole  length 
of  the  wound,  and  the  bone,  after  having  been  divided  at  the  requisite 
level,  is  completely  freed  from  the  periosteum,  and  then  wrenched  away 
from  the  lower  epiphysis.  In  spite  of  the  fact  that  the  capsule  of  the 
elbow-joint  is  attached  to  the  diaphysis  considerably  above  the  level  of 
the  epiphyseal  cartilage,  it  is  interesting  to  note  that  on  both  occasions 
on  which  the  writer  has  done  this  operation  he  was  able  to  wrench  the 
lower  end  of  the  diaphysis  away  from  the  epiphyseal  cartilage  sub- 
periosteally  without  opening  into  the  joint. 

After-treatment.  The  after-treatment  is  practically  the  same  as 
for  resection  of  the  upper  half  of  the  diaphysis.  As  soon  as  the  new  bone 
has  sufficiently  formed  to  allow  of  the  arm  being  flexed,  passive  move¬ 
ment  is  begun  with  the  object  of  preventing  stiffness  at  the  elbow.  It 
may  be  necessary  to  administer  an  anaesthetic  on  the  first  occasion  this 
is  done,  and  care  must  be  taken  not  to  fracture  the  new  bone. 

Results.  In  the  four  cases  in  which  the  humerus  was  operated  on, 
from  the  lower  third  to  the  lower  two-thirds  of  the  diaphysis  was 
resected.  In  all  the  cases  there  were  tuberculous  lesions  in  other  bones. 
Primary  union  was  obtained  in  three  cases.  One  case  healed  slowly  by 
second  intention,  but  five  years  later  the  child  was  found  to  be  in  the  best 
of  health  with  no  trace  of  tuberculous  disease.  In  this  case  the  humerus 
had  re-formed  unevenly  and  the  arm  was  somewhat  flail-like,  though 
quite  useful.  In  another  case  there  was  some  angling  at  the  junction  of 
the  old  and  new  bone,  which,  however,  was  easily  remedied  by  fracturing 
and  splinting;  six  years  later  the  functional  result  was  found  to  be 
excellent,  and  the  resected  bone  perfectly  re-formed.  In  a  third  case 
where  primary  union  was  obtained,  the  child  died  about  a  year  later,  the 
cause  of  death  being  unknown.  In  the  fourth  and  most  recent  cases  the 
humerus  is  re-forming  well,  and  the  result  promises  to  be  good. 
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OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF  THE 

DIAPHYSIS  OF  THE  RADIUS 

Cases  requiring-  resection  are  more  frequently  met  with  in  the  bones 
of  the  forearm  than  in  the  humerus.  Resection  of  the  lower  third  or 
so  of  the  radius  ranks  amongst  the  commonest  of  these  operations.  The 
incision  is  commenced  a  finger’s  breadth  below  the  dorso-radial  tubercle 
on  the  back  of  the  lower  end  of  the  radius, — a  tubercle  which  separates 
the  groove  for  the  extensor  carpi  radialis  brevior  from  that  for  the  exten¬ 
sor  secundi  internodii  pollicis  (pollicis  longus) — and  is  carried  vertically 
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Fig.  58.  Resection  of  the  Lower  Third  of  the  Diaphysis  of  the  Radius. 
The  extensor  pollicis  brevis  has  been  retracted  upwards  and  outwards ;  the  exten¬ 
sor  minimi  (quinti)  digiti  and  extensor  pollicis  longus  have  been  retracted 
inwards;  the  periosteum  has  been  split,  and  the  instrument  for  passing  the  wire 
saw  has  been  introduced  between  the  anterior  aspect  of  the  bone  and  the  perios¬ 
teum.  a,  Extensor  pollicis  brevis;  b,  Extensor  carpi  radialis  longior;  c,  Extensor 
carpi  radialis  brevior ;  d,  d,  Periosteum ;  e,  Extensor  minimi  digiti ;  f,  Extensor 
pollicis  longus. 

up  the  middle  of  the  lower  half  of  the  back  of  the  forearm.  After  liga¬ 
turing  the  divided  ends  of  the  commencement  of  the  radial  vein,  the  deep 
fascia,  along  with  the  upper  part  of  the  posterior  annular  (dorsal  carpal) 
ligament,  is  divided,  and  the  outer  border  of  the  extensor  digitorum 
communis  is  identified  and  freed.  Appearing  from  beneath  this  muscle 
are  the  fleshy  fibres  of  the  extensor  ossis  (abductor  pollicis  longus)  and 
the  extensor  primi  internodii  pollicis  (extensor  pollicis  brevis),  which  pass 
obliquely  downwards  and  outwards  over  the  back  of  the  radius  and  the 
radial  extensor  of  the  wrist.  To  expose  the  radius  the  extensor  digi¬ 
torum  communis  is  retracted  inwards,  while  the  fleshy  bellies  of  the 
extensor  ossis  and  extensor  primi  internodii  pollicis  are  retracted  well 
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Fig.  59.  Further  Stage  of  Resection  of  the  Lower  Third  of  the  Dia- 
physis  of  the  Radius.  The  diaphysis  has  been  divided  and  hooked  upwards 
to  enable  the  periosteum  to  be  separated  from  the  anterior  aspect  of  the  bone. 
a,  Extensor  pollicis  brevis;  b,  Extensor  minimi  digiti,  c,  c,  Radius;  d,  Periosteum; 
e,  e,  e,  Extensor  pollicis  longus. 


Fig.  60.  Skiagram  showing  Diffuse  jluberculous  Osteomyelitis  of  the 
Lower  Half  of  the  Diaphysis  of  the  Radius.  From  a  child  aged  7  years. 
Note  the  thickening  of  the  bone.  The  disease  has  commenced  to  invade  the 
epiphyseal  cartilage.  (By  Dr.  H.  Rainy.) 
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Fig.  6i.  Skiagram  of  the  Limb  shown  in  the  previous  Figure.  Showing 
the  condition  six  weeks  after  subperiosteal  resection  of  the  lower  half  of  the  dia- 
physis.  Note  the  ‘  patchy  ’  manner  in  which  the  new  bone  is  forming.  Owing  to 
the  involvement  of  the  epiphyseal  cartilage  and  adjacent  periosteum  the  ultimate 
result  showed  some  shortening  of  the  radius  and  deviation  of  the  hand  towards 
the  radial  side.  (By  Dr.  H.  Rainy.) 


Fig.  62.  Skiagram  showing  Diffuse  Tuberculous  Osteomyelitis  of  the 
Lower  Three-fourths  of  the  Shaft  of  the  Radius.  From  a  child  aged  1  year 
and  4  months.  Note  the  great  thickening  of  the  bone,  in  the  interior  of  which  a 
large  sequestrum  is  seen.  (By  Dr.  H.  Rainy.) 
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upwards  and  outwards.  The  fibres  of  the  latter  muscle  are  partly 
detached  from  their  origin  from  the  back  of  the  radius.  The  periosteum 
is  now  divided  longitudinally  as  far  upwards  as  is  necessary.  The 
terminal  branch  of  the  posterior  interosseous  (deep  radial)  nerve  dips 
beneath  the  extensor  secundi  internodii  pollicis,  and  is  therefore  left  unin¬ 
jured  at  the  ulnar  edge  of  the  wound.  The  terminal  branch  of  the  pos¬ 
terior  interosseous  artery  may  require  to  be  ligatured.  After  dividing  the 
radius  and  hooking  it  up  into  the  wound,  the  periosteum  is  separated  from 
the  anterior  aspect  of  the  bone,  and  the  latter  is  wrenched  away  from  the 


Fig.  63.  Skiagram  from  the  same  Case  as  shown  in  Fig.  62.  Showing 
the  condition  four  months  after  subperiosteal  resection  of  the  greater  part  of  the 
diaphysis.  Note  the  rapidity  with  which  new  bone  has  formed;  also  the  perfect 
junction  (represented  by  the  dark  transverse  linear  shadow)  between  the  old  and 
the  new  bone  towards  the  lower  end  of  the  diaphysis.  (By  Dr.  H.  Rainy.) 

lower  epiphysis.  If  the  bone  fractures  across  where  it  has  been  weakened 
by  the  disease,  the  lower  portion  can  easily  be  shelled  out  separately. 

In  some  cases  operated  on  by  the  writer,  the  disease  had  involved  the 
greater  part  of  the  diaphysis  of  the  radius  so  that  the  bone  had  to  be 
divided  immediately  below  the  bicipital  tuberosity.  In  these  cases  the  best 
plan  is  to  resect  the  lower  half  or  so  of  the  bone  in  the  first  place,  and 
then  to  complete  the  operation  by  continuing  the  dissection  upwards  until 
the  bone  is  reached  above  the  level  of  the  disease.  For  this  purpose  the 
incision  already  described  is  continued  upwards  along  the  outer  border 
of  the  extensor  digitorum  communis,  so  as  to  open  up  freely  the  inter- 
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muscular  septum  between  it  and  the  extensor  carpi  radialis  brevior. 
In  the  floor  of  the  wound  there  are  exposed,  from  below  upwards,  the 
extensor  primi  internodii  pollicis,  the  extensor  ossis  metacarpi  pollicis, 
and  finally  the  supinator  brevis.  The  posterior  interosseous  vessels 
emerge  between  the  two  latter  muscles,  while  the  nerve  pierces  the 
supinator  brevis  a  little  above  its  lower  border.  Forceps  are  applied 
to  the  divided  branches  of  the  artery,  but  care  is  taken  not  to  injure 
the  nerve. 

To  expose  the  radius  above  the  middle  of  its  shaft,  the  fleshy  belly 


Fig.  64.  Skiagram  from  the  same  Case  as  shown  in  the  Two  previous 
Figures,  Six  Years  after  Operation.  Note  the  perfect  re-formation  of  bone. 
( By  Dr.  E.  Price.) 


of  the  extensor  carpi  radialis  brevior  is  retracted  well  forwards  and  out¬ 
wards,  while  the  extensor  ossis  metacarpi  pollicis,  previously  retracted 
upwards  and  outwards,  is  now  retracted  in  the  opposite  direction,  namely, 
downwards  and  inwards.  The  periosteum  is  then  incised  longitudinally 
immediately  external  to  the  origin  of  the  muscle,  the  incision  being  con¬ 
tinued  upwards  so  as  to  divide  the  lower  fibres  of  the  supinator  brevis 
muscle  parallel  and  external  to  the  posterior  interosseous  nerve.  The 
stump  of  the  bone  is  now  hooked  upwards  to  enable  the  periosteum  to  be 
separated  from  the  anterior  aspect  of  the  bone,  which  is  then  divided 
immediately  below  the  bicipital  tuberosity.  In  one  case,  where  the  dis¬ 
ease  extended  still  higher  up,  the  writer  was  obliged  to  wrench  the  upper 
end  of  the  bone  away  from  the  grasp  of  the  orbicular  (annular)  liga¬ 
ment.  When  this  had  been  done  it  was  found  that  the  upper  epiphysis, 
which  had  not  yet  begun  to  ossify,  had  come  away  with  the  diaphysis. 
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The  immediate  result  was  satisfactory,  but  it  is  too  early  to  say  what  the 
ultimate  result  will  be  as  regards  deformity  and  function.  The  operation 
is  completed  by  suturing  the  periosteum, .  and  after  this  has  been  done 
the  adjacent  edges  of  the  extensor  digitorum  communis  and  the  extensor 
carpi  radialis  brevior  are  united  by  a  few  catgut  sutures  so  as  to  close  the 
fascial  envelope  and  repair  the  intermuscular  septum. 

If  the  disease  be  confined  to  the  middle  third  of  the  radius,  the  bone 
may  be  more  easily  reached  by  placing  the  incision  further  outwards  and 
passing  between  the  fleshy  belly  of  the  supinator  longus  (brachio-radialis) 
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Fig.  65.  Resection  of  the  Upper  Third  of  the  Diaphysis  of  the  Radius. 
The  extensor  carpi  radialis  brevior  has  been  retracted  forwards,  the  extensor 
digitorum  communis  backwards;  the  supinator  brevis  has  been  incised  a  little  in 
front  of  the  posterior  interosseous  nerve.  The  rugine  separates  the  supinator 
brevis  along  with  the  periosteum  from  the  upper  third  of  the  bone,  a,  External 
condyle ;  b,  Extensor  carpi  radialis  brevior ;  c,  c,  Supinator  brevis ;  d,  Periosteum ; 
E,  Radius;  f,  Extensor  digitorum  communis;  g,  Posterior  interosseous  nerve. 

and  the  upper  part  of  the  tendon  of  the  extensor  carpi  radialis  longior. 
In  the  floor  of  the  wound  are  the  lower  fibres  of  the  supinator  brevis,  and 
immediately  behind  them  the  insertion  of  the  pronator  radii  teres.  The 
periosteum  is  incised  immediately  behind  the  latter  tendon,  and  the 
incision  is  continued  upwards  through  the  lower  fibres  of  the  supinator 
brevis  external  to  the  posterior  interosseous  nerve. 

After-treatment.  The  important  point  in  the  after-treatment  is  to 
prevent  shortening  of  the  radius  during  its  re-formation.  Should  this 
occur  the  hand  will  become  deviated  to  the  radial  side.  The  best  way 
to  prevent  this  deformity  is  to  keep  the  hand  well  adducted  to  the  ulnar 
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side  until  the  bone  has  completely  re-formed,  that  is  to  say,  for  about 
six  months.  This  is  most  conveniently  done  by  the  application  of  a 
pistol-splint  shaped  out  of  a  strip  of  aluminium. 

Results.  In  the  thirteen  cases  in  which  resection  of  portions  of  the 
diaphysis  of  the  radius  was  performed  the  entire  diaphysis  was  resected 
in  three  and  the  upper  two-thirds  in  two,  while  the  lower  part  of  the 
radius  to  the  extent  of  two-thirds  to  less  than  a 
half  was  resected  in  the  other  cases.  As  a  rule 
the  bone  has  re-formed  well,  and  the  functional 
results  are  excellent,  but  in  some  there  is  slight 
shortening  of  the  radius  with  consequent  devia¬ 
tion  of  the  hand  to  the  radial  side. 

OPERATIONS  FOR  TUBERCULOUS  OSTEOMYE¬ 
LITIS  OF  THE  DIAPHYSIS  OF  THE  ULNA 

Tuberculous  osteomyelitis  of  the  diaphysis 
of  the  ulna  is  frequently  met  with  in  the  region  of 
the  olecranon  and  upper  part  of  the  shaft.  As 
the  bone  is  so  superficial,  the  thickening  and 
tenderness  produced  by  the  secondary  periostitis 
soon  become  manifest.  This  is  fortunate,  as 
the  operation  should  be  undertaken  before  the 
focus  has  had  time  to  produce  an  abscess  fol¬ 
lowed  by  a  sinus,  and  especially  before  the  dis¬ 
ease  has  had  time  to  extend  to  the  joint.  As 
the  greater  part  of  the  articular  extremity  is 
developed  from  the  diaphysis,  it  follows  that 
it  is  impossible  to  remove  its  upper  end  without 
opening  into  the  joint.  The  surgeon  is  obliged, 
therefore,  to  fall  back  on  gouging  as  the  routine 
operation  in  dealing  with  the  disease  in  the  upper 
end  of  the  diaphysis  of  the  ulna. 

Operation.  The  incision  is  carried  down 
to  the  bone  over  the  centre  of  the  olecranon  and  along  the  posterior 
border  of  the  shaft  for  a  variable  distance,  depending  on  the  extent  of 
the  disease.  Care  must  be  taken  not  to  open  into  the  joint  at  the  upper 
end  of  the  incision.  In  separating  the  periosteum  the  anconeus  will  be 
detached  along  with  the  outer  flap,  while  the  extensor  carpi  ulnaris  will 
be  partly  detached  with  the  inner  flap.  The  bone  is  freely  gouged  into 
and  the  focus  thoroughly  scraped  out.  This  is  one  of  the  situations  in 
which  a  sequestrum  is  not  infrequently  met  with.  After  introducing 
sublimated  iodoform-bismuth  paste  or  Mosetig-Moorhof’s  iodoform- wax 
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Fig.  66.  Skiagram 

OF  RATHER  LESS  THAN 

the  Lower  Half  of 
the  Diaphysis  of  the 
Ulna.  From  a  child 
aged  7  years.  It  was 
resected  for  a  localized 
tuberculous  focus  which 
had  perforated  the  cor¬ 
tex  and  produced  a  sub¬ 
periosteal  abscess.  (By 
Dr.  E.  Price.) 
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filling  into  the  bony  cavity,  the  periosteum  is  sutured  with  catgut  and  the 
wound  closed  without  drainage. 

If  an  abscess  exists,  with  the  skin  over  it  beginning  to  be  involved, 
it  is  better,  instead  of  making  a  vertical  incision  through  the  damaged 
skin,  to  make  a  longitudinal  curved  incision  through  the  healthy  skin 
just  beyond  the  abscess.  The  flap  having  been  reflected,  its  deep  surface, 
which  forms  the  superficial  wall  of  the  abscess,  is  carefully  freed  from  all 
tubercle,  partly  by  scraping  and  partly  by  the  aid  of  scissors  curved  on 
the  flat.  If  there  be  a  possibility  of  the  joint  being  involved,  the  above 
curved  incision  is  made  along  the  outer  margin  of  the  abscess,  so  that, 


Fig.  67.  Skiagram  showing  New  Formation  of  Bone  Eleven  Weeks  after 
Resection.  From  the  same  case  as  the  previous  figure.  (By  Dr.  E.  Price.) 


should  the  joint  require  to  be  resected,  the  incision  may  be  prolonged 
upwards  over  the  posterior  aspect  of  the  radio-humeral  joint  and  behind 
the  external  intermuscular  septum.  The  entire  incision  is  then  practically 
the  same  as  that  recommended  by  Kocher  for  excision  of  the  elbow-joint. 

It  is  not  necessary  to  describe  in  detail  the  steps  of  the  operation  for 
resection  of  the  lower  half  or  more  of  the  diaphysis.  The  incision  is  of 
course  made  along  the  posterior  subcutaneous  border. 

After-treatment.  In  the  after-treatment  an  aluminium  pistol-splint 
is  applied  so  as  to  carry  the  hand  as  far  as  possible  to  the  radial  side. 
When  the  wound  is  healed  a  plaster  or  starch  bandage  may  be  substituted 
for  the  splint. 

Results.  Of  the  eleven  cases  in  which  a  portion  of  the  diaphysis  of 
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the  ulna  was  resected,  the  lower  part  to  the  extent  of  one  to  two  thirds 
was  resected  in  eight  cases.  The  upper  end  was  scraped  in  two  cases, 
while  the  upper  half  was  resected  along  with  the  elbow-joint  in  another 
case.  The  bone  re-formed  well  in  all  the  cases  that  could  be  traced  except 
in  one,  where  the  middle  third  of  the  ulna  has  not  re-formed  at  all  and  the 
other  third  is  too  thin ;  the  consequence  is  that  the  radius  is  a  little  bent 
where  the  ulna  is  deficient.  A  perfect  functional  result  was  obtained  in 
three  cases.  In  one  case  the  elbow  is  completely  ankylosed,  pronation 
and  supination  being  lost,  but  the  patient’s  general  health  is  good.  The 
other  cases  have  either  been  lost  sight  of,  or  have  been  too  recently 
operated  on  to  enable  one  to  estimate  the  permanent  result. 

OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF  THE 

DIAPHYSIS  OF  THE  FEMUR 

The  epiphyseal  cartilage  at  the  upper  end  of  the  femur  is  at  the  junc¬ 
tion  of  the  head  and  neck;  it  follows,  therefore,  that  a  juxta-epiphyseal 
lesion  is  situated  in  the  intracapsular  portion  of  the  neck  of  the  bone  and 
that  the  joint  is  soon  involved.  If,  by  the  aid  of  skiagraphy,  the  focus 
be  detected  before  the  joint  is  invaded,  the  treatment  should  be  conserva¬ 
tive  rather  than  operative,  as  it  is  almost  impossible  to  remove  all  the 
disease  without  opening  into  and  damaging  the  joint. 

When  the  tuberculous  focus  is  situated  in  the  greater  trochanter ,  a 
free  incision  is  carried  vertically  over  it,  midway  between  its  anterior 
and  posterior  borders.  After  splitting  the  aponeurotic  insertion  of  the 
gluteus  maximus  (and,  if  necessary,  nicking  it  a  little  on  either  side 
so  as  to  admit  of  its  being  more  easily  retracted),  the  outer  aspect  of 
the  trochanter  is  exposed,  overlapped  above  and  anteriorly  by  the  inser¬ 
tion  of  the  gluteus  medius,  while  immediately  below  its  root  is  the  upper 
part  of  the  vastus  externus  (lateralis).  If  the  lesion  be  a  limited  one 
this  single  vertical  incision  is  sufficient  for  the  purpose  of  separating  the 
periosteum  and  muscular  attachments,  but  if  it  be  more  extensive  it  is 
better  to  separate  them  by  means  of  an  inverted  T-shaped  incision.  The 
superior  perforating  branch  of  the  profunda  artery  is  divided  and  liga¬ 
tured.  The  chisel  (or  gouge)  is  now  applied  and  the  bone  is  sufficiently 
opened  up  to  allow  of  the  disease  being  removed  under  control  of  the  eye. 
After  applying  sublimated  iodoform-bismuth  paste  to  the  cavity,  the 
periosteum  and  muscular  attachments  are  sutured  back  into  position, 
A  second  row  of  sutures  unites  the  aponeurosis  of  the  gluteus  maximus, 
and  the  wound  is  closed  without  drainage.  Should  a  sinus  be  present, 
it  must  be  disinfected  with  pure  carbolic  acid,  or,  better  still,  excised,, 
and  part  of  the  wound  should  be  left  open  for  the  introduction  of  a  strip 
of  iodoform  gauze. 
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After-treatment.  The  limb  should  be  kept  absolutely  at  rest  for 
some  months,  and  to  avoid  subsequent  bending  of  the  neck  (coxa  vara) 
no  weight  should  be  borne  on  the  limb  for  about  a  year  from  the  date  of 
operation.  The  patient,  however,  may  be  allowed  to  get  about  by  means 
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Fig.  68.  Exposure  of  the  Outer  Aspect  of  the  Lower  Third  of  the 
Diaphysis  of  the  Femur.  The  ilio-tibial  band  has  been  split  longitudinally  and 
nicked  transversely ;  the  external  intermuscular  septum  has  been  opened  up,  expos¬ 
ing  the  short  head  of  the  biceps  and  the  anastomosis  between  the  profunda  artery 
and  the  superior  external  articular  branch  of  the  popliteal;  the  rugine  separates 
the  split  periosteum  from  the  posterior  aspect  of  the  diaphysis  of  the  femur;  the 
bone  is  opened  into.  The  focus  of  disease  is  usually  situated  nearer  to  the  con¬ 
dyle.  a,  Vastus  externus;  b,  Periosteum;  c,  Femur;  d,  Biceps;  e,  Anastomosis 
between  profunda  and  popliteal  arteries;  f,  f,  Ilio-tibial  band. 

of  a  Thomas’s  hip-splint,  a  patten  being  added  to  the  boot  of  the  sound 
limb. 

It  is  advisable  to  have  a  skiagram  of  the  hip  taken  every  two  or  three 
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months  so  that  the  progress  of  the  repair  may  be  watched.  By  this 
means  the  surgeon  is  able  to  form  a  correct  estimate  as  to  when  the 
patient  should  be  allowed  the  free  use  of  the  limb. 

Tuberculous  osteomyelitis  is  comparatively  common  in  the  lower  end 
of  the  diaphysis  of  the  femur  in  the  region  of  the  trigone,  and  in  the  early 
stage  it  generally  occurs  as  a  more  or  less  circumscribed  focus  limited  to 
one  or  other  supracondyloid  region.  As  the  disease  advances  the  trigone 
becomes  perforated,  with  the  result  that  sooner  or  later  a  deep-seated 
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Fig.  69.  Exposure  of  a  Tuberculous  Focus  in  the  Internal  Supra¬ 
condyloid  Region  of  the  Femur.  The  vastus  interims  (medialis)  and  perios¬ 
teum  have  been  split  and  the  edges  of  both  retracted;  the  bone  has  been  opened 
into,  a,  a,  Vastus  interims;  b,  Femur;  c,  Periosteum. 

abscess  forms  in  the  popliteal  space.  It  is  due  largely  to  the  readiness 
with  which  the  focus  makes  its  way  through  the  trigone  above  the  attach¬ 
ments  of  the  capsular  ligament,  that  the  knee-joint  itself  owes  its  escape. 

When  the  focus  involves  the  external  supracondyloid  region  an  inci¬ 
sion  is  carried  from  the  posterior  part  of  the  outer  surface  of  the  external 
condyle  upwards  along  the  line  of  the  external  intermuscular  septum, 
which  separates  the  vastus  externus  from  the  biceps.  By  deepening 
the  incision  in  the  plane  of  the  septum  and  forcibly  drawing  apart  the 
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adjacent  muscles  by  suitable  retractors,  the  bone  is  at  length  reached. 
In  dividing  the  periosteum  care  must  be  taken  not  to  injure  the  superior 
external  (lateral)  articular  artery,  which  lies  close  to  the  bone  just  above 
the  external  condyle.  To  enable  the  periosteum  to  be  sufficiently  stripped 
off  the  trigone  it  is  generally  necessary  to  make  two  short  transverse 
incisions  through  the  membrane  at  each  extremity  of  the  vertical  inci¬ 
sion.  The  lower  transverse  incision  should  be  placed  just  above  the 
superior  external  articular  artery,  which  is  displaced  downwards  along 
the  periosteum. 

When  the  disease  is  in  the  internal  supracondyloid  region ,  the  dissec¬ 
tion  down  to  the  bone  is  made  either  in  front  of  or  behind  the  tendon  of 
the  adductor  magnus,  depending  upon  the  exact  position  of  the  focus. 

In  the  first  method  the  incision  is  begun  over  the  middle  of  the  internal 
condyle,  and  is  carried  upwards  a  little  in  front  of  the  sartorius.  In  the 
floor  of  the  wound  the  oblique  fleshy  fibres  of  the  vastus  interims 
(medialis)  are  exposed  and  divided  a  little  in  front  of  the  tendon  of  the 
adductor  magnus  so  as  to  avoid  wounding  the  deep  branch  of  the  anasto¬ 
motic  (genu  suprema)  artery.  The  loose  cellular  tissue  between  the 
vastus  interims  and  the  femur  is  opened  into,  and  by  retracting  the  edges 
of  the  divided  muscle  the  bone  is  freely  exposed.  The  superior  internal 
articular  artery  is  avoided,  if  possible. 

To  expose  the  trigone  behind  the  tendon  of  the  adductor  magnus, 
an  incision  is  carried  upwards  from  the  adductor  tubercle  between  the 
sartorius  and  gracilis  anteriorly,  and  the  semi-tendinosus  and  semi¬ 
membranosus  posteriorly.  Retractors  are  now  introduced  and  the  dis¬ 
section  is  deepened  until  the  tendon  of  the  adductor  magnus  is  reached. 
By  retracting  it  forwards  and  inwards  along  with  the  sartorius  and 
gracilis  (the  semi-tendinosus  and  semi-membranosus  along  with  the  pop¬ 
liteal  vessels  being  retracted  backwards  and  outwards),  the  bone  is  freely 
exposed.  The  periosteum  is  incised  immediately  behind  the  internal 
intermuscular  septum,  which  passes  from  the  tendon  of  the  adductor 
magnus  to  the  internal  supracondyloid  ridge. 

In  chiselling  the  bone  and  gouging  out  the  focus,  care  should  be  taken 
not  to  injure  the  epiphyseal  cartilage  unnecessarily.  Should  the  bone 
focus  be  complicated  by  an  abscess,  either  in  the  popliteal  space  or  under 
the  vastus  interims,  it  must  be  thoroughly  curetted,  and,  if  possible, 
excised  completely,  the  incision  being  enlarged  for  the  purpose.  The 
wound  may  generally  be  closed  without  drainage. 

After-treatment.  A  Thomas’s  knee-splint  is  worn  for  some  months 
so  as  to  prevent  the  patient  bearing  any  weight  on  the  limb.  If  this 
precaution  be  not  taken,  the  leg  is  liable  to  become  deviated  in  conse¬ 
quence  of  unequal  growth  of  the  two  supracondyloid  regions. 

In  dealing  with  tuberculous  osteomyelitis  of  the  shaft  of  the  femur , 
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instead  of  resecting  a  complete  segment  of  the  bone,  it  is  wiser  to  perform 
the  less  radical  operation  of  gouging.  In  doing  this,  however,  the  medul- 
lary  cavity  should  be  very 
freely  opened  up. 

The  lower  half  of  the 
shaft  is  best  reached  by 
dividing  the  vastus  inter¬ 
tills  in  the  interval  between 
the  rectus  muscle  and 
Hunter’s  canal.  For  this 
purpose  the  incision  is 
made  in  a  line  directed 
from  the  middle  of  the  in¬ 
ternal  condyle  towards  the 
anterior  superior  spine  of 
the  ilium.  No  important 
vessels  or  nerves  are  in¬ 
jured.  The  incision  is  in 
front  of  the  large  nerve  to 

the  vastus  internus.  As 

* 

this  muscle  merely  covers, 
instead  of  arising  from, 
the  inner  surface  of  the 
femur,  there  is  no  diffi¬ 
culty  in  retracting  its 
divided  edges  so  as  to  ob¬ 
tain  sufficient  room  to 
incise  and  separate  the 
periosteum. 

To  reach  the  upper 
half  of  the  shaft  an  inci¬ 
sion  is  carried  down  to 
the  bone  in  the  plane  of 
the  external  intermuscular 
septum,  which  separates 
the  vastus  externus  from 
the  outer  head  of  the 
biceps.  To  allow  of  suffi¬ 
cient  retraction  of  these 
muscles  the  divided  edges  of  the  strong  fascia  lata  must  be  deeply  notched 
transversely.  One  or  two  perforating  branches  of  the  profunda  artery 
will  require  to  be  ligatured. 

In  a  boy  aged  twelve  years,  on  whom  the  writer  adopted  this  method 


Fig.  70.  Skiagram  showing  Tuberculous 
Osteomyelitis  of  the  Upper  End  of  the  Dia- 
physis  of  the  Fibula.  From  a  boy  aged  2  years. 
Note  the  sheath  of  new  subperiosteal  bone  ex¬ 
tending  as  far  down  as  the  junction  of  the  upper 
with  the  middle  third  of  the  shaft.  ( By  Dr.  H. 
Rainy.) 
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for  a  focus  which  occupied  the  upper  third  of  the  medulla,  half  the  cir¬ 
cumference  of  the  shaft  was  removed  for  the  extent  of  3  inches.  There 

was  a  small  abscess  at  the  bot¬ 
tom  of  the  external  intermus¬ 
cular  septum.  In  dealing  with 
this  the  diseased  portion  of 
the  septum  and  periosteum 
was  excised,  the  remainder 
being  united  with  buried 
sutures.  Sublimated  iodo¬ 
form-bismuth  paste  was  ap¬ 
plied  to  the  cavity,  which  was 
then  lightly  stuffed  with  iodo¬ 
form  gauze.  The  wound 
healed  well,  leaving,  however, 
a  sinus  which  closed  two 
months  later.  The  patient  had 
been  treated  for  some  months 
for  hip-joint  disease.  A  skia¬ 
gram  was  found  to  be  a  great 
help  in  revealing  the  exact  na¬ 
ture  and  extent  of  the  disease. 


OPERATIONS  FOR  TUBER¬ 
CULOUS  OSTEOMYELITIS 
OF  THE  DIAPHYSIS  OF 
THE  FIBULA 

To  reach  the  shaft  of  the 
fibula  the  dissection  should  be 
made  along  the  intermuscular 
septum  (posterior  peroneal), 
which  separates  the  peroneal 
from  the  flexor  group  of  mus¬ 
cles,  so  as  to  avoid  injuring 
the  musculo-cutaneous  (super¬ 
ficial  peroneal)  nerve,  which 
occupies  the  septum  (anterior 
peroneal)  between  the  peronei 
and  extensors.  The  first- 
mentioned  septum  corresponds  to  a  line  drawn  from  the  outer  side  of 
the  head  of  the  fibula  to  the  posterior  border  of  the  external  malleolus. 


Fig.  7 1.  Skiagram  from  the  same  Case 
as  the  previous  Figure.  Taken  four  years 
after  resection  of  the  upper  third  of  the 
diaphysis  of  the  fibula.  (By  Dr.  E.  Price.) 


OSTEOMYELITIS  OF  THE  DIAPHYSIS 


I47 


In  resecting  the  upper  third  of  the  diaphysis  care  must  be  taken  not 
to  injure  the  external  popliteal  (common  peroneal)  nerve,  which  passes 
obliquely  downwards  and  forwards  behind  the  head  of  the  fibula  to  pierce 
the  peroneus  longus  an  inch  below  it.  After  dividing  the  integuments  in 
the  line  of  the  septum,  the  outer  border  of  the  gastrocnemius  is  defined 
and  retracted  inwards.  The  fibular  origin  of  the  soleus  is  now  exposed, 
and  the  intermuscular  septum  between  it  and  the  peroneus  longus  is 
incised  down  to  the  bone,  the  popliteal  nerve  having  previously  been  freed 
and  retracted  forwards.  After  separating  the  periosteum,  the  bone  is 
divided  well  below  the  disease  and  either  wrenched  away  from  the  upper 
epiphysis  or  snipped  across  at  its  neck.  The  periosteal  tube  is  closed  by 
catgut  sutures,  which  should  include  the  adjacent  muscles,  namely,  the 
soleus  and  peroneus  longus. 

To  resect  the  middle  third  of  the  fibula ,  the  gastrocnemius  and  soleus 
are  retracted  inwards  and  the  periosteum  is  divided  between  the  flexor 
hallucis  longus  and  the  peronei. 

The  lower  third  of  the  shaft  is  resected  through  an  incision  passing 
between  the  peroneus  brevis  and  tertius  muscles.  Care  must  be  taken 
to  keep  below  and  external  to  the  cutaneous  termination  of  the  musculo¬ 
cutaneous  nerve. 

* 

After-treatment.  After  the  wound  has  healed  the  limb  should 
be  put  up  in  plaster  for  three  months,  or  a  Thomas’s  knee-splint  may  be 
worn  instead. 


OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF  THE 

DIAPHYSIS  OF  THE  TIBIA 

The  diaphysis  of  the  tibia  is  a  comparatively  frequent  seat  of  diffuse 
tuberculous  osteomyelitis.  The  disease  may  attack  any  part  of  the 
diaphysis,  and  occasionally  the  whole  medullary  canal  is  involved.  The 
bone  being  superficial,  its  thickening  is  easily  made  out,  and  the  disease 
is,  fortunately,  generally  recognized  before  either  the  periosteum  or  the 
tissues  outside  the  bone  become  involved. 

The  skin  incision  is  carried  down  to  the  bone  along  the  middle  of  its 
subcutaneous  surface,  the  length  of  the  wound  depending,  of  course,  on 
the  extent  of  the  bone  to  be  resected.  When  the  resection  includes  the 
upper  end  of  the  diaphysis ,  the  incision  is  continued  upwards  on  to  the 
internal  tuberosity  in  front  of  the  insertions  of  the  sartorius  and  inner 
hamstrings.  In  separating  the  periosteum  it  is  important  to  keep  close 
to  the  bone  along  the  line  of  attachment  of  the  interosseous  membrane. 
The  membrane  is  rather  more  firmly  adherent  also  at  the  ends  of  the 
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diaphysis,  and  in  these  regions  it  should  be  separated  as  far  as  possible 
with  a  suitable  elevator  before  attempting  to  wrench  out  the  diaphyseal 
extremity. 

The  manner  in  which  the  bone  is  divided  and  shelled  out  has  been 
fully  described  on  p.  124.  It  is  in  the  case  of  the  tibia  that  the  instru¬ 
ment  shown  in  Fig.  52  is  particularly  useful. 

If  the  greater  part  of  the  diaphysis  of  the  tibia  has  been  removed 
it  may  be  necessary  to  insert  a  drain  into  the  interior  of  the  periosteal 


Fig.  72.  Resection  of  the  Lower  Third  of  the  Diaphysis  of  the  Tibia. 
The  integuments  and  periosteum  have  been  divided;  Gigli’s  wire  saw  is  hooked 
on  to  the  separator,  which  has  been  passed  between  the  periosteum  and  the 
posterior  aspect  of  the  bone,  a,  Epiphyseal  cartilage;  b,  b,  Periosteum;  c,  Tibia; 
d,  Internal  malleolus;  e,  Fascia. 

tube  for  a  few  days,  so  as  to  drain  off  the  serum  from  the  blood-clot 
with  which  it  becomes  filled. 

After-treatment.  The  limb  should  be  placed  either  in  a  box-splint 
or  on  a  suitable  posterior  splint,  care  being  taken  to  keep  the  foot  in  good 
position.  In  about  six  weeks  plaster  of  Paris  is  substituted  for  the  splint; 
the  bandage  should  extend  well  up  the  thigh,  and  during  its  application 
it  is  important  to  see  that  the  foot  is  held  in  good  position.  The  plaster 
case  is  changed  at  the  end  of  two  or  three  months,  and  a  skiagram  is  taken 
to  ascertain  to  what  extent  the  new  bone  has  formed.  In  the  case  of 
young  children  it  is  generally  necessary  to  renew  the  plaster  for  another 
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three  months,  but  in  an  older  patient  a  Thomas’s  knee-splint  may 
often  be  substituted  at  this 
stage. 

It  was  in  consequence 
of  the  excellent  results  ob¬ 
tained  from  resections  of 
large  portions  of  the  dia- 
physis  of  the  tibia  that 
the  writer  was  induced  to 
adopt  the  same  radical  treat¬ 
ment  in  dealing  with  all  the 
other  long  bones  except  the 
femur. 

When  there  is  reason  to 
fear  shortening  of  the  new 
tibia,  as  for  example  in  cases 
where  the  focus  has  involved 
the  epiphyseal  cartilage,  or 
the  periosteum  in  its  neigh¬ 
bourhood,  extension  should 
be  employed ;  and  it  is  a 
good  plan  to  fracture  the 
fibula  at  the  same  time  that 
the  tibia  is  operated  on. 

By  this  means  compensatory 
shortening  of  the  fibula  can 
take  place  by  overlapping 
of  the  fragments.  Devia¬ 
tion  of  the  foot  may  thus  be 
prevented. 

Result.  In  the  nine 
cases  in  which  resection  of 
a  portion  of  the  diaphysis 
of  the  tibia  was  performed, 
the  amount  of  bone  removed 
varied  in  extent  from  a 
third  to  the  entire  diaphysis. 

In  almost  all  the  cases  the 
tibiae  have  re-formed  well, 
and  the  functional  results 
are  on  the  whole  excellent, 
diaphyses  of  both  tibiae  was  removed  six  years  ago,  the  bones  have 


Fig.  73.  Skiagram  showing  New  Forma¬ 
tion  of  Bone.  Eleven  weeks  after  resection 
of  the  middle  two-fourths  of  the  diaphysis  of 
the  tibia  for  tuberculous  osteomyelitis  in  a 
child  aged  4  years.  (By  Dr.  H.  Rainy.) 

In  one  case  where  the  greater  part  of  the 
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re-formed  so  completely  that  their  skiagraphic  appearances  are  practically 
normal  (see  Fig.  74).  In  some  cases  there  is  slight  shortening  along 
with  some  inwards  deviation  of  the  foot. 


Fig.  74.  Skiagrams  from  same  Limb  as  that  in  the  previous  Figure 
Taken  six  years  after  operation.  Note  the  perfect  re-formation  of  bone. 


CHAPTER  II 


OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF 

THE  SHORT  LONG-BONES 

Tuberculous  osteomyelitis  is  very  commonly  met  with  in  the  short 
long-bones  of  the  hands  and  feet,  and  it  is  very  frequently  associated 
with  tuberculous  bone  and  joint  lesions  in  other  parts  of  the  body. 

These  short  long-bones  differ  from  the  long  bones  proper,  in  that  they 
have  only  one  epiphysis,  so  that  at  one  end  of  the  bone  the  diaphysis 
forms  the  articular  extremity,  and  it  is  through  this  extremity  that  the 
adjacent  joint  is  liable  to  be  infected.  Owing  to  this  peculiar  mode  of 
development,  the  shaft  of  the  short  long-bones  cannot  always  be  com¬ 
pletely  resected  without  opening  into  the  joint  at  the  anti-epiphyseal  end 
of  the  bone,  and,  moreover,  the  operation  of  complete  removal  of  the 
diaphysis  is  followed,  comparatively,  by  more  shortening  of  the  digit 
than  is  the  case  with  the  long  bones  proper. 

OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF  THE 

PHALANGES  OF  THE  HAND 

If  rest  and  constitutional  measures  fail  to  bring  about  improvement, 
operation  should  be  resorted  to,  otherwise  one  or  other  of  the  adjacent 
joints,  or  the  flexor  sheath,  is  liable  to  become  involved. 

Operation.  The  phalanx  is  exposed  by  two  dorso-lateral  incisions 
placed  between  the  extensor  tendons  and  the  digital  vessels  and  nerves. 
As  pointed  out  by  Kocher,  the  object  of  the  bilateral  incision  is  to  prevent 
the  lateral  bending  of  the  finger  which  would  result  from  the  cicatriza¬ 
tion  of  a  unilateral  incision.  The  periosteum  is  separated  first  on  one  side 
and  then  on  the  other ;  the  separation  is  then  continued  distally  under  the 
capsular  ligament  as  far  as  the  neck  of  the  bone,  which  is  then  snipped 
across  with  a  small  pair  of  bone-forceps.  The  divided  end  is  grasped  with 
necrosis  forceps  and  wrenched  away  from  the  epiphysis  at  the  proximal 
end.  One  or  two  buried  catgut  sutures  are  introduced  at  either  side  to 
bring  together  the  tendinous  expansion  of  the  extensor  tendons  along 
with  the  periosteum.  When  the  wound  has  healed  extension  should  be 
applied  to  the  finger  with  the  object  of  diminishing  shortening. 
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OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF  THE  INTER- 

PHALANGEAL  JOINTS 

This  condition  is  rarely  primary,  but  should  it  occur,  amputation 
of  the  finger  would  be  much  more  frequently  called  for  than  excision  of 
the  joint.  The  latter  operation  is  done  through  two  dorsal-lateral  inci¬ 
sions.  If  possible,  the  excision  should  be  done  by  the  extra-capsular 
method. 

OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF  THE 

METACARPAL  BONES 

When  the  disease  affects  the  first  metacarpal  bone ,  every  attempt 
should  be  made  to  preserve  the  thumb,  either  by  scraping  out  the  focus 
or  by  subperiosteal  resection  of  the  disease,  if  possible  without  opening 
into  the  adjacent  joints. 

Operation.  The  incision  is  made  along  the  whole  length  of  the 
bone  immediately  to  the  radial  side  of  the  tendon  of  the  extensor  primi 
pollicis  (extensor  pollicis  brevis).  If  the  incision  be  made  to  the  ulnar 
side  of  this  tendon,  its  proximal  extremity  must  be  kept  superficial  to  the 
radial  artery,  and,  if  possible,  the  branches  of  the  radial  nerve  should  be 
identified  and  drawn  aside.  The  periosteum  is  then  divided  between  the 
origins  of  the  abductor  pollicis  brevis  and  the  abductor  indicis  muscles, 
which  are  separated  from  the  bone  along  with  the  periosteum.  In  a 
young  child  the  best  way  to  resect  the  shaft  of  the  bone  is  to  cut  it 
across  with  a  knife  at  the  junction  of  the  epiphysis  and  the  diaphysis; 
the  extremity  of  the  latter  is  then  hooked  upwards  and  the  periosteum  is 
carefully  separated  downwards  from  its  palmar  aspect  until  the  neck 
of  the  bone  is  reached,  where  it  is  snipped  across  with  forceps.  A  little 
sublimated  iodoform-bismuth  paste  is  applied  to  the  inner  surface  of  the 
periosteum,  which  is  then  closed  by  a  few  buried  catgut  sutures. 

If  the  disease  has  spread  to  the  metacar po-phalangeal  joint ,  amputa¬ 
tion  is  generally  necessary,  in  which  case  as  much  as  possible  of  the  perios¬ 
teum  of  the  metacarpal  bone  should  be  saved,  with  the  object  of  obtaining 
a  movable  thenar  eminence  capable  of  approximation  to  the  fingers. 

In  excising  portions  of  the  other  metacarpal  bones,  the  incision  is 
made  over  the  ridge  separating  the  dorsal  interosseous  muscles,  which  are 
detached  along  with  the  periosteum.  After  dividing  the  skin  the  extensor 
tendon  is  exposed,  freed,  and  drawn  aside.  The  bone  is  dealt  with  in 
the  manner  above  described,  the  epiphysis,  however,  being  at  the  distal 
instead  of  the  proximal  end  of  the  bone.  If  the  disease  be  extensive,  it 
may  be  necessary  to  disarticulate  its  carpal  extremity,  and  an  attempt 
should  be  made  to  do  this  by  the  subcapsular  method. 
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If  the  disease  has  spread  to  the  metacarpo-phalangeal  joint,  and  if 
the  flexor  sheath  and  the  soft  parts  be  extensively  diseased,  amputa¬ 
tion  of  the  finger  along  with  the  metacarpal  hone  will  be  called  for. 

In  resecting  the  second  metacarpal  bone,  the  incision  is  made  along 
its  dorsal  ridge,  between  the  abductor  indicis  and  the  long  extensor  ten¬ 
don.  If  it  be  found  necessary  to  remove  the  carpal  extremity  along 
with  the  shaft,  the  proximal  end  of  the  incision  must  be  kept  internal  to 
the  radial  artery,  and  the  insertion  of  the  extensor  carpi  radialis  longior 
should  be  separated  subperiosteally. 

When  the  fifth  metacarpal  bone  is  diseased,  the  incision  is  made  imme¬ 
diately  to  the  ulnar  side  of  the  tendon  of  the  extensor  minimi  digiti 
(digiti  quinti  proprius).  The  proximal  end  of  the  incision  is  kept  super¬ 
ficial,  so  as  not  to  divide  the  dorsal  branch  of  the  ulnar  nerve  which  winds 
to  the  back  of  the  wrist  round  the  cuneiform  (triquetral)  bone.  If  the 
carpal  extremity  of  the  bone  be  also  involved,  the  tendon  of  the  extensor 
carpi  ulnaris  should  be  separated  subperiosteally  before  completing  the 
disarticulation. 

After-treatment.  The  after-treatment  consists  in  keeping  the  hand 
and  wrist  quiet  for  a  considerable  time  by  means  of  an  anterior  splint. 
In  a  young  child,  after  the  wound  has  healed,  a  convenient  way  of 
doing  this  is  to  apply  a  strip  of  aluminium,  covered  with  boric  lint,  to 
the  palmar  aspect  of  the  hand  and  the  forearm  from  a  little  beyond 
the  fingers  almost  to  the  elbow.  This  splint  must  be  secured  to  the 
limb,  not  by  a  bandage,  but  by  means  of  strips  of  plaster,  applied 
directly  to  the  skin,  which  should  be  previously  disinfected  and  rubbed 
over  with  boric  powder.  A  strip  of  boric  lint  should  be  placed  between 
each  of  the  fingers.  Over  the  strapping  a  narrow  bandage  is  applied, 
partly  to  ensure  thorough  adhesion,  and  partly  to  keep  the  plaster 
clean. 

OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF  THE 

PHALANGES  OF  THE  FOOT 

With  the  exception  of  the  first  phalanx  of  the  great  toe,  tuberculous 
affections  of  the  phalanges  of  the  foot  are  best  treated  by  amputation 
at  the  metatarso-phalangeal  joint. 

The  first  phalanx  is  treated  in  the  same  way  as  in  the  hand,  except 
that  a  single  incision,  made  to  the  inner  side  of  the  extensor  tendon,  is 
preferable  to  a  bilateral  incision.  The  operation  should  be  done  before 
either  of  the  neighbouring  joints  become  involved.  If  the  metatarso¬ 
phalangeal  joint  be  allowed  to  become  involved,  the  head  of  the  meta¬ 
tarsal  bone  will  generally  have  to  be  sacrificed,  and  this  means  serious 
damage  to  the  foot.  Fortunately  the  presence  of  the  epiphysis  serves 
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materially  to  arrest  the  spread  of  the  disease  from  the  diaphysis  to 
the  joint. 

OPERATIONS  FOR  TUBERCULOUS  DISEASE  OF  THE  METATARSAL 

BONES 

Tuberculous  osteomyelitis  of  the  first  metatarsal  bone  is  unfortunately 
a  common  affection,  and  one  which  calls  for  early  operative  interference 
if  amputation  of  the  toe  at  the  tarso-metatarsal  joint  is  to  be  avoided. 
A  skiagram  will  reveal  the  extent  of  the  disease.  If  the  focus  be  limited 
the  choice  of  operation  will  lie  between  gouging  and  partial  resection. 
The  latter  procedure  should  be  followed  especially  when  the  focus  can 
be  removed  subperiosteally  without  opening  into  it,  and  without  inter¬ 
fering  either  with  the  head  of  the  bone  or  the  neighbouring  joints.  If 
the  disease  extends  up  to  the  proximal  end  of  the  bone,  the  operator 
should  have  no  hesitation  in  extending  the  incision  upwards  and  dis¬ 
articulating  from  the  internal  cuneiform.  This  is  a  more  conservative 
plan  in  the  end  than  opening  into  the  diseased  focus.  In  clearing  the  end 
of  the  bone,  the  capsule,  along  with  the  insertions  of  the  tibialis  anticus 
(anterior)  and  peroneus  longus  tendons,  should,  if  possible,  be  separated 
along  with  the  periosteum.  Every  attempt  should  be  made  to  save  the 
head  of  the  bone. 

Tuberculous  disease  of  the  other  metatarsal  bones  is  dealt  with  in 
a  similar  manner  to  the  corresponding  bones  of  the  hand. 
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OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF 
THE  BONES  OF  THE  VAULT  OF  THE  SKULL 

OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF 

THE  SKULL 

This  is  a  rare  affection,  occurring  generally  in  children  and  young 
adults,  and  usually  along  with  other  osseous  lesions. 

Operation.  To  illustrate  the  operative  treatment,  we  shall  take  as 
an  example  the  commonest  condition  met  with,  namely,  a  soft  caseous 
focus  in  the  region  of  the  frontal  eminence,  with  a  secondary  abscess 
beneath  the  pericranium.  A  horseshoe  incision  is  carried  at  once  down 
to  the  bone  a  little  beyond  the  upper  three-fourths  of  the  limit  of  the 
swelling.  The  flap,  which  should  include  the  periosteum,  is  rapidly 
dissected  downwards,  forceps  being  applied  to  the  more  important  bleed¬ 
ing  points  in  the  scalp.  The  anterior  wall  of  the  abscess,  which  is  exposed 
on  the  deep  surface  of  the  flap,  consists  of  the  pericranium  covered  by 
caseous  granulations.  These  are  thoroughly  scraped  away  with  a  sharp 
spoon,  the  membrane  being  held  taut  with  artery  forceps  to  facilitate 
the  process.  If  the  tubercle  has  eaten  into  the  pericranium  it  is  better 
to  dissect  this  portion  away  completely.  Attention  is  now  turned  to 
the  bone.  If  an  area  of  the  outer  table  has  already  been  destroyed  and 
replaced  by  a  cheesy  focus,  it  is  scraped  away,  and  if  the  inner  table  has 
also  been  destroyed,  a  sharp  spoon  is  applied  to  the  dura.  The  surround¬ 
ing  tuberculous  bone  is  then  removed  by  snipping  it  away  with  a  suitable 
pair  of  skull  forceps,  care  being  taken  to  see  that  the  removal  is  carried 
well  into  the  surrounding  healthy  bone.  To  enable  this  to  be  done  the 
skin  incision  should,  as  mentioned  above,  be  made  some  distance  beyond 
the  outline  of  the  swelling;  if  this  be  not  done,  one,  or  it  may  be  two, 
additional  incisions  will  have  to  be  made  at  right  angles  to  the  original 
incision.  In  those  cases  in  which  the  disease  has  extended  downwards 
towards  the  orbital  margin,  it  must  be  carefully  and  persistently  followed 
up.  If  complete  removal  of  the  disease  cannot  be  effected  without 
opening  the  frontal  sinus,  this  should  be  done  without  hesitation.  The 
writer  found  it  necessary  to  do  this  on  two  occasions,  and  in  neither 
instance  did  the  procedure  interfere  with  the  normal  healing  of  the  wound. 
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If  all  the  disease  in  the  bone  be  not  removed,  a  persistent  sinus  is 
almost  certain  to  result,  and  a  second,  and  still  more  severe,  operation 
will  generally  be  necessary  in  order  to  bring  about  permanent  healing. 

Not  infrequently,  however,  a  cheesy  abscess  forms  beneath  the  peri¬ 
cranium  before  the  outer  table  has  become  destroyed.  In  such  cases 
the  bone  subjacent  to  the  disease  has  a  more  vascular  and  porous  appear¬ 
ance  than  normal,  and  sometimes  tiny  buttons  of  granulation  tissue  can 
be  seen  projecting  from  its  surface.  These  appearances  afford  sufficient 
indication  that  the  diploe  is  diseased,  but  even  if  the  above  appearances 
are  wanting,  the  diploe  should  be  explored.  This  may  be  done  either  with 
'a  hammer  and  chisel,  or  by  means  of  a  trephine.  If  diploic  disease  be 
revealed  the  opening  should  be  enlarged  with  forceps  as  above  described. 

When  the  disease  produces  a  diffuse  tumour-like  thickening  of  the 
bone  a  large  flap  of  scalp  should  be  turned  down,  and  the  diseased  bone 
removed  either  with  a  skull  saw  aided  by  the  hammer  and  chisel,  or,  if 
preferred,  by  a  circular  saw  driven  by  an  electro-motor.  Great  care 
should  be  taken  not  to  wound  the  dura.  As  long  as  this  membrane  is 
left  intact,  cerebral  complications  need  not  be  feared. 

The  diseased  bone  having  been  removed,  all  cheesy  matter  and 
fungating  granulation  tissue  is  thoroughly  scraped  off  the  dura,  which 
is  then  smeared  over  with  a  little  sublimated  iodoform-bismuth  paste. 
The  operation  is  completed  by  suturing  the  flap  back  into  position. 
Drainage  is  seldom  necessary. 

OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF 

THE  LOWER  JAW 

This  is  a  less  common  affection  than  is  generally  supposed.  It  occurs 
especially  in  the  children  of  phthisical  parents,  and  Stockman  has  shown 
that  it  is  almost  invariably  the  primary  lesion  in  phosphorus  necrosis  of 
the  jaw.  The  tubercle  generally  gains  access  to  the  bone  through  the 
alveolus  of  a  tooth,  but  the  writer  has  operated  on  a  child  with  a  large 
focus  of  tubercle  in  the  ramus  of  the  jaw  in  whom  all  the  teeth  were 
perfectly  sound.- 

Operation.  The  operative  treatment  consists  in  subperiosteal  resec¬ 
tion  of  the  portion  of  the  jaw  affected.  If  possible,  this  should  be  done 
before  a  cold  abscess  has  developed,  and  especially  before  the  stage  of 
sinus  formation  followed  by  mixed  infection. 

When  the  ascending  ramus  only  is  involved ,  an  incision  is  carried 
from  immediately  in  front  of  the  lobule  of  the  ear  downwards  along  the 
posterior  margin  of  the  ramus,  round  the  angle,  and  thence  for  a  variable 
distance  forwards  into  the  submaxillary  region  a  little  below  the  lower 
margin  of  the  jaw.  While  the  upper  part  of  the  incision  is  kept  super- 
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ficial  so  as  to  avoid  injury  to  the  facial  nerve,  the  remainder  is  carried 
deeply  down  to  the  bone.  The  facial  vessels  are  divided  and  ligatured, 
and  forceps  are  applied  to  one  or  two  veins  in  the  substance  of  the  parotid. 
After  dividing  the  periosteum  along  the  margin  of  the  bone,  the  upper 
flap,  together  with  the  masseter  and  periosteum,  is  raised  from  the  jaw 
with  the  aid  of  a  periosteum  elevator,  and  the  same  instrument  is  used 
to  separate  the  internal  pterygoid  and  periosteum  from  the  inner  surface 
of  the  bone.  When  the  bone  has  been  sufficiently  laid  bare,  the  saw  is 
applied  well  in  front  of  the  disease  and  the  division  is  completed  with 
bone-forceps.  The  angle  of  the  jaw  is  now  grasped  with  lion  forceps, 


Fig.  75.  Skiagram  of  Half  the  Lower  Jaw.  Taken  after  subperiosteal  re¬ 
section  for  tuberculous  disease.  Note  the  small  sequestra,  the  slight  carious  excava¬ 
tions  of  the  surface,  and  the  displacement  and  loss  of  the  teeth.  (By  Dr.  E.  Price.) 

and,  by  applying  torsion,  both  the  condyle  and  the  coronoid  process  may 
be  wrenched  away  subperiosteally  without  opening  either  into  the  mouth 
or  the  temporo-maxillary  joint.  If  the  disease  be  advanced,  the  bone  may 
break  across  during  the  twisting-out  process,  in  which  case  the  upper  por¬ 
tion  must  of  course  be  removed  separately  by  the  same  manoeuvre.  The 
end  of  the  torn  inferior  dental  artery  may  sometimes  be  seen  dangling 
from  the  inside  of  the  periosteal  tube;  the  bleeding  from  it  is  usually 
arrested  by  the  torsion,  but,  if  not,  the  vessel  is  easily  ligatured.  The 
operation  is  completed  by  suturing  the  wound  with  silkworm-gut,  an  open¬ 
ing  being  left  for  the  insertion  of  a  gauze  drain  into  the  periosteal  cavity. 

In  the  cases  in  which  the  adjacent  lymphatic  glands  are  tuberculous 
and  complicated  with  abscess  and  sinus  formation,  the  incision  may  have 
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to  be  modified  somewhat  so  as  to  include  the  sinus,  while  to  give  access 
to  the  glands  it  will  be  necessary  to  prolong  the  incision  further  down 
into  the  neck  as  well  as  further  forwards  into  the  submaxillary  region. 
After  dissecting  away  the  sinus  and  glands  the  bone  is  dealt  with  in  the 
manner  already  described. 

When  the  disease  is  limited  to  the  portion  of  the  mandible  between  the 
angle  and  the  symphysis,  the  subperiosteal  resection  of  the  focus  is  a  com¬ 
paratively  simple  procedure.  A  straight  incision  is  made  parallel  to,  and 
a  little  below,  the  margin  of  the  jaw.  After  detaching  the  periosteum 
along  with  the  muscles  from  both  aspects  of  the  bone  with  a  suitable 
rugine,  the  mouth  is  freely  opened  into  by  continuing  the  separation 
until  the  gums  are  also  detached.  The  jaw  is  then  divided  in  front  of 
the  lesion,  after  which  it  is  seized  with  lion  forceps  and  levered  down¬ 
wards  and  outwards  so  as  to  facilitate  the  more  complete  separation  of 
the  soft  parts  behind  the  lesion,  where  the  bone  is  again  divided.  In  the 
young  child  the  division  of  the  bone  may  be  done  with  bone-forceps, 
while  in  the  adult  Gigli’s  wire  saw  is  the  better  instrument. 

After  removing  the  bone,  any  remains  of  a  sinus,  or  suppurating 
•pocket,  must  be  carefully  disinfected,  or,  still  better,  dissected  away 
altogether;  care  should  be  taken,  however,  not  to  remove  more  of  the 
periosteum  than  is  absolutely  necessary.  If  by  mixed  infection  the 
wound  has  been  rendered  very  unhealthy,  it  should  be  swabbed  with 
turpentine.  This  is  probably  the  best  antiseptic  for  the  purpose,  as,  in 
addition  to  being  a  powerful  antiseptic  and  deodorizer,  it  is  also  a  valu¬ 
able  haemostatic;  it  produces  no  sloughing,  nor  does  it  interfere  in  any 
way  with  the  healing  of  the  wound. 

In  addition  to  the  skin  sutures,  it  is  an  advantage  to  partially  close 
the  wound  in  the  mouth  by  uniting  the  raw  edges  of  the  gums  with 
sutures  introduced  from  within  the  mouth.  Drainage  of  the  wound  is 
provided  for  by  the  introduction  of  a  rubber  tube,  one  end  of  which  is 
stitched  to  the  skin  wound,  while  the  other  just  projects  into  the  cavity 
of  the  mouth. 

When  the  disease  involves  the  greater  part  of  the  horizontal  ramus, 
including  the  symphysis,  tracheotomy  should  be  performed  at  the  same 
time  that  the  bone  is  removed.  If  this  precaution  be  not  taken,  the  patient 
is  very  likely  to  become  asphyxiated  during  sleep  from  the  tongue  falling 
back  into  the  pharynx.  Advantage  may  be  taken  of  the  tracheotomy 
to  plug  the  pharynx  so  as  to  prevent  any  blood  gaining  access  to  the 
trachea  during  the  operation.  The  writer  has  had  two  cases  in  children 
in  which  the  tracheotomy  tube  had  to  be  worn  permanently.  In  one  of 
the  cases  the  child  lost  its  life  from  asphyxia,  owing  to  the  tube,  which 
had  been  removed  during  the  day,  not  having  been  replaced  at  bedtime. 
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Results,  The  results  of  resection  of  the  lower  jaw  for  tubercle  are, 
as  a  rule,  very  satisfactory,  especially  if  the  greater  part  of  the  perios¬ 
teum  can  be  preserved.  Considerable  re- formation  of  bone  takes  place, 
the  mouth  can  be  well  opened,  and  the  only  deformity  consists  in  slight 
deviation  of  the  chin  towards  the  affected  side. 

OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF 
THE  UPPER  JAW  AND  MALAR  BONE 

In  children  the  upper  jaw  is  the  commonest  seat  of  osseous  tubercu¬ 
losis  of  the  face.  The  disease  begins  in  the  cancellated  tissue  in  the 
neighbourhood  of  the  malar  process  and  floor  of  the  orbit. 

Operation.  In  the  early  stage  of  the  disease  (the  proper  time  to 
interfere),  the  operation  consists  in  making  an  oblique  incision  from  a 
little  below  the  middle  of  the  infra-orbital  margin  outwards  and  slightly 
downwards  over  the  malar  bone  for  a  variable  length  depending  on  the 
extent  of  the  disease.  This  incision,  which  lies  immediately  above  the 
infra-orbital  foramen  and  the  origin  of  the  levator  labii  superioris  muscle 
(caput  infraorbitale),  possesses  the  double  advantage  of  running  parallel 
to  the  natural  folds  of  the  skin  as  well  as  to  the  branches  of  the  facial 
nerve.  Should  'an  abscess  be  present,  its  wall  is  dissected  away,  after 
which  the  periosteum  is  separated  from  the  bone,  and  the  tuberculous 
focus  is  removed  either  with  a  sharp  spoon  aided  by  a  gouge,  or  by 
the  hammer  and  chisel.  The  infra-orbital  vessels  and  nerves  should  be 
avoided  if  possible,  but  it  will  often  be  necessary  to  open  into  the  antrum. 
After  applying  sublimated  iodoform-bismuth  paste  to  the  cavity,  the 
wound  is  carefully  sutured.  An  opening  is  left  for  the  introduction  of 
an  iodoform-gauze  plug. 

When  the  alveolar  process  is  involved ,  one  or  more  of  the  permanent 
as  well  as  the  temporary  teeth  will  almost  certainly  have  to  be  sacrificed. 
After  separating  the  gum  and  periosteum  with  a  suitable  elevator,  the 
diseased  portion  of  the  jaw  is  snipped  away  with  cutting  forceps,  the 
most  suitable  being  a  small  pair  of  curved  bone-forceps.  In  aggravated 
cases  the  greater  portion  of  the  upper  jaw  may  have  to  be  removed. 
The  cavity  left  in  the  jaw  is  packed  with  a  strip  of  gauze  wrung  almost 
dry  out  of  turpentine. 
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THE  SPINE  AND  RIBS 

TUBERCULOUS  OSTEOMYELITIS  OF  THE  SPINE 

Abscesses  secondary  to  tuberculous  disease  of  the  spinal  column  may 
occur  in  a  variety  of  situations  depending  on  the  part  of  the  spine 
involved.  The  course  which  the  pus  takes  as  the  abscess  enlarges  depends 
partly  on  whether  the  patient  is  going  about  or  recumbent  during  its  devel¬ 
opment,  and  partly  on  the  arrangement  of  the  adjacent  fascial  planes. 

ALBEE  OPERATION  FOR  POTT’S  DISEASE 

The  perfected  technique  of  the  Albee  operation  for  Pott’s  disease  is 
as  follows : 

With  the  patient  in  the  ventral  position,  the  tips  of  the  spinous 
processes  are  reached  by  a  curved  incision  and  turning  up  of  a  flap  of  the 
skin  and  subcutaneous  tissues.  With  a  scalpel  the  periosteal  tips  of  the 
spinous  processes  are  split  in  the  centre,  also  the  supraspinous  ligament. 
The  interspinous  ligaments  are  next  split  into  approximately  equal  parts, 
to  a  depth  of  about  inch  (12.70  mm.),  varying  with  the  age  and 
size  of  the  patient,  without  disturbing  their  attachments  to  the  spinous 
process.  Very  little  haemorrhage  results,  because  only  dense  ligamentous 
tissues  are  incised,  which  is  in  considerable  contrast  to  the  haemorrhage 
resulting  from  the  separation  of  the  muscles  from  the  spinous  processes 
in  a  deeper  operation,  such  as  a  laminectomy.  With  a  thin,  sharp  chisel 
or  osteotome  and  mallet  each  process  is  split  longitudinally  into  equal 
parts  for  a  depth  of  about  jT  inch  (12.70  mm.),  care  being  taken  that 
greenstick  fractures  are  produced  on  one  and  the  same  side  of  all  the 
spinous  processes  so  split.  The  unbroken  halves  preserve  intact  the 
leverage  of  these  processes.  A  separation  of  the  halves  of  each  spinous 
process  produces  a  gutter  into  which  the  transplant  is  later  placed.  In 
all  cases  the  full  thickness  of  the  tibial  cortex  is  included  with  the 
periosteum,  endosteum,  and  attached  marrow  substance,  thus  producing 
a  transplant  with  approximately  a  rectangular  cross-section. 

It  has  been  found  advisable  for  bone-grafts  for  all  purposes  to  in- 
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elude  periosteum  and  endosteum,  as  it  is  through  these  media  that 
cortical  bone  largely  receives  its  nourishment.  Thus  the  graft  approxi¬ 
mates  a  complete  organic  structure,  with  its  normal  means  of  distribut- 


Fig.  76.  Albee  Operation  for  Pott’s  Disease,  a  illustrates  a  cross-section 
of  a  spinous  process  split  in  half  and  fractured  at  its  base.  The  deep,  thin  graft 
in  cross-section  has  been  removed  from  the  crest  of  the  tibia  having  its  perios¬ 
teum  attached  to  two  sides.  The  side  in  contact  with  the  unbroken  half  of  the 
spinous  process  is  the  saw-cut  or  the  medullary  surface  of  the  graft. 

b  illustrates  a  cross-section  of  a  spinous  process  which  has  been  split  and 
one-half  has  been  set  over  to  produce  a  gap  sufficient  to  receive  a  broad  graft 
removed  from  the  antero-internal  surface  of  the  tibia  having  periosteum  on  one 
surface  only;  the  medullary  surface  of  the  graft  lies  nearest  the  base  of  the 
spinous  process  in  the  gap. 

c  illustrates  a  lateral  view  of  the  spinal  column.  Each  vertebra  is  a  lever 
with  its  fulcrum  point  at  small  F.  The  arrow  on  the  vertebral  bodies  at  2,  2,  in¬ 
dicates  lines  of  force  from  weight  bearing,  involuntary  muscle  spasm,  etc., 
influencing  crushing  of  vertebral  bodies  and  progress  of  deformity  by  the  ap¬ 
proximation  of  the  anterior  lever  arms,  which  is  associated  with  an  equal 
separation  of  the  spinous  processes  or  the  posterior  lever  arms.  This  is  pre¬ 
vented  by  a  pull  lengthwise  on  the  graft,  as  indicated  by  the  small  arrows  sit¬ 
uated  at  each  spinous  process.  The  graft  in  respect  to  this  direction  of  force 
is  under  a  great  mechanical  advantage. 

ing  nourishment,  and  the  early  establishment  of  blood-supply  is  en¬ 
hanced. 

A  graft  of  this  thickness  necessitates  producing  a  full  fracture  of 
one-half  of  the  spinous  process  and  setting  it  over  laterally  in  order  to 
place  it  deep  enough  to  be  well  covered  with  the  above-mentioned  liga- 
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ments.  It  is  important  that  the  spinous  processes  be  split  in  situ  with 
all  the  ligamentous  and  muscular  insertion  undisturbed,  as  in  this  way 
none  of  the  natural  supports  of  the  spine  are  taken  away  and  the  liga¬ 
ments  afford,  by  means  of  strong  ligatures,  an  excellent  medium  for 
firmly  fixing  the  bone-splint  in  place. 

The  depth  to  which  the  spinous  processes  are  split  varies  as  to  age, 
size  of  patient,  and  amount  of  pressure  atrophy  from  former  apparatus, 
etc.,  which  may  so  reduce  the  spinous  processes  as  to  present  mere 
tubercles  on  the  posterior  aspect  of  the  neural  arches  and  in  certain 
instances  can  be  split  in  depth  only  %6  to  of  an  inch  (4.75  t0  6-35 
mm.),  but  this  affords  good  bone  contact,  and  as  the  graft  is  embedded 
into  longer  spinous  processes  at  either  end,  it  affords  the  usual  efficient 
fixation.  A  hot  saline  pack  is  placed  over  the  back  wound  until  the  bone 
insert  is  obtained. 

With  the  patient  still  in  the  ventral  position,  the  leg  is  flexed  on  the 
thigh  and  an  incision  over  and  down  to  the  crest  of  the  tibia  is  made. 
The  fascia  and  subcutaneous  tissues  are  carefully  separated  from  the 
.periosteum  of  the  anterior-internal  flat  surface  of  the  tibia.  From  its 
crest  and  anterior-internal  aspect  a  strip  of  the  tibia  is  removed  with  a 
motor  saw.  A  motor  saw  affords  a  very  rapid  and  exact  method  of 
securing  the  graft  and  is  used  exclusively  for  this  purpose.  The  length 
of  graft  varies  according  to  how  many  vertebrae  are  to  be  spanned,  i.e. 
all  those  diseased  and  two  healthy  ones  on  each  side  if  in  the  dorsal 
region,  and  one  on  each  side  if  in  the  lumbar  region,  its  breadth  from 

to  inch  (6.35  to  15.85  mm.),  its  thickness  from  %6  to  inch 
(4.75  to  15.51  mm.),  according  to  the  size  of  the  patient.  The  graft  is 
inserted  between  the  halves  of  the  interspinous  ligaments  and  the  spinous 
processes  with  its  edge  anterior  or  innermost,  and  its  cut  side  or  mar¬ 
row  side  in  contact  with  the  unbroken  halves  of  the  spinous  processes. 
It  is  held  firmly  in  position  by  interrupted  sutures  of  heavy  or  medium 
kangaroo  tendon,  which  are  passed  through  the  supraspinous  ligament 
and  posterior  edges  of  the  halves  of  the  interspinous  ligaments  near  the 
tips  of  the  spinous  processes,  beginning  at  the  centre  of  the  graft.  The 
ligaments  are  then  drawn  over  the  insert  posteriorly  by  tense  sutures 
placed  closely  together.  Before  tying  the  last  sutures  the  posterior 
corners  of  the  ends  of  the  graft  are  removed  by  the  rongeur  forceps, 
and  these  fragments  of  bone,  with  others,  are  cut  into  small  pieces  and 
placed  under  and  about  each  end  of  the  graft;  the  ends  of  the  graft  are 
then  drawn  down  and  sutures  tied.  This  is  important,  as  it  furnishes 
multiple  foci  for  a  rapid  proliferation  of  bone,  as,  according  to  Macewen, 
the  smaller  the  graft  the  greater  the  relative  bone  growth.  If  there  is 
a  moderate  kyphosis  of  short  duration,  it  is  entirely  obliterated ;  any 
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kyphosis  of  a  few  years’  or  less  duration  becomes  much  diminished, 
either  at  the  time  of  operation  or  during  the  first  few  days  after,  from 
the  corrective  effect  of  the  lateral  tension  of  the  graft. 

This  sequence  of  the  technique  is  important  because,  by  preparing  the 
back  wound  first  and  packing  it  with  a  hot  saline  compress,  we  secure 
haemostasis,  and  control  the  blood  clot  about  the  graft,  a  condition  to  be 
desired. 

Where  a  kyphosis  is  too  great  for  implanting  a  straight  splint  properly 
in  place  in  the  spinous  processes,  the  approximate  contour  of  the  knuckle 
is  obtained  by  bending  a  silver  probe  over  the  tips  of  the  spinous 
processes.  The  curved  probe  is  then  laid  upon  the  anterior-internal 
aspect  of  the  tibia  as  a  pattern,  and  a  graft  of  the  desired  shape,  width, 
and  thickness  is  outlined  in  the  periosteum  with  a  scalpel.  The  graft, 
however,  is  always  straighter  than  the  kyphosis  and  the  spine  is  straight¬ 
ened  by  the  usual  pressure  and  drawn  to  the  bone-splint  by  means  of  the 
heavy  ligatures.  When  the  deformity  is  too  great,  even  for  this  method, 
the  graft  is  placed  with  its  wider  diameter  in  a  lateral  rather  than  an¬ 
terior-posterior  plane,  and  then  bent  into  place  between  the  halves  of 
the  spinous  processes  and  held  with  heavy  kangaroo  tendon,  as  above 
indicated. 

This  bending  is  accomplished  by  making  numerous  saw-cuts  one-half 
to  two-thirds  the  way  through.  These  cuts  not  only  shape  the  graft  to 
the  kyphosis,  but  also  favour  a  rapid  establishment  of  blood-supply  and 
the  throwing  out  of  bone  callus  from  the  graft  itself.  The  cross  cuts, 
J4  to  %  inch  (3.17  to  9.51  mm.)  from  each  other,  are  always  made 
on  the  marrow  side.  The  transplants  vary  in  size  from  4  to  7E2  inches 
(10.16  cm.  to  19.05  cm.)  in  length,  hi  to  J4  (6.35  to  12.70  mm.)  in 
width,  J4  to  inch  (6.35  to  9.51  mm.)  in  thickness.  Care  is  taken  that 
the  insert  has  some  bone  marrow.  The  importance  of  this  has  been 
pointed  out  by  several  German  investigators.  Before  placing  the  unbent 
graft  in  its  bed,  its  periosteum  is  incised  in  many  places,  so  as  to  allow 
the  underlying  osteogenetic  cells  exit  for  proliferation,  and  also  an 
entrance  of  blood-supply  to  the  graft.  The  graft,  firmly  imbedded 
under  tension  in  the  spinous  processes  and  the  dense  intraspinous  liga¬ 
ments,  affords  immediate  and  excellent  fixation  of  those  vertebrae  in¬ 
volved  even  before  union  takes  place. 

HIBBS’S  OPERATION  FOR  POTT’S  DISEASE 

The  technique  of  Hibbs’s  operation  for  Pott’s  disease  is  as  follows: 

A  general  preparation  of  the  field  of  operation  is  made  the  night  be¬ 
fore,  the  back  is  thoroughly  cleaned  with  soap,  water,  ether,  and  alcohol. 
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A  sterile  dressing  is  applied,  which  remains  on  until  the  patient  is 
anaesthetized,  and  then  it  is  removed  and  the  back  painted  with  full- 
strength  iodine.  This  is  sponged  off  with  alcohol. 

Instead  of  making  an  ellipitical  skin  incision,  a  straight  one  directly 
over  the  spinous  process  may  be  used,  corresponding  to  the  diseased 
vertebne.  The  skin  is  turned  back  and  hot  laparotomy  sponges  control 
the  haemorrhage.  The  processes  of  one  or  two  healthy  vertebrae  above 
and  below  the  diseased  ones  are  also  included  in  the  incision.  The  first 
knife  is  now  put  aside  and  a  second  knife  is  used  to  divide  the  muscle, 
ligament,  and  periosteum  down  to  the  tips  of  the  spinous  processes. 
These  are  broad  and  shelving,  and  in  order  to  get  the  periosteum  nicely 
lifted  close  to  the  tip,  care  must  be  used  in  denuding  the  end  of  the 
process.  Haemorrhage  is  controlled  with  very  hot  sponges,  in  the  shape 
of  a  large  cigarette.  A  special  dissector  is  now  placed  under  the  tip 
and  at  the  side  of  a  spinous  process  and  the  periosteum  and  muscle 
dissected  back  in  such  a  way  as  to  free  them  and  their  laminae.  If  the 
periosteum  is  cleanly  peeled  down  the  haemorrhage  is  less  than  when  the 
muscle  is  torn  and  cut.  When  there  is  troublesome  bleeding  the  hot 
cigarette  sponges  are  packed  in  between  the  muscle  and  processes. 

This  procedure  of  denuding  the  spinous  processes  should  include 
their  lower  and  upper  edges  down  to  the  articular  processes,  whose  sur¬ 
faces  are  cleaned  away  with  a  small  curette  or  gouged  out  with  a  chisel 
with  the  design  of  destroying  the  joints  and  making  for  ankylosis.  It 
must  be  remembered  that  in  different  regions  of  the  spine  the  angle  of 
entrance  to  the  articular  processes  varies  considerably,  and  this  must 
be  taken  into  consideration  in  attempting  to  enter  them. 

Practice  enables  one  to  feel  along  the  inferior  edge  of  a  spinous 
process,  travelling  in  the  direction  of  the  articular  process  and  thus  find¬ 
ing  it  by  touch  with  the  instrument.  When  the  periosteum  is  peeled 
back  and  all  edges  and  surfaces  of  the  spinous  processes  and  laminae 
denuded  and  the  articular  processes  destroyed,  small  bridges  of  bone 
from  the  lower  edge  of  one  spinous  process  and  the  upper  edge  of  an 
adjoining  one  are  shaved  down  to  bridge  over  the  space  between  the 
two  vertebrae.  The  spinous  processes  are  now  split,  and  with  a  pair  of 
special  bone-cutting  forceps  are  partly  separated  from  their  base.  It  is 
desirable  to  turn  the  raw  surface  down  over  the  space  between  the  ver¬ 
tebrae  and  in  contact  with  the  raw  surfaces  of  the  laminae  or  bases  of 
the  spinous  processes.  This  helps  to  complete  the  bridge  between  the 
vertebrae.  Formerly  an  attempt  was  made  to  avoid  complete  detachment 
of  the  split  processes.  In  most  cases,  however,  it  is  impossible  to  pre¬ 
vent  cutting  the  processes  off.  This  does  not  lessen  the  efficiency  of 
the  bone  plates  to  grow  together  and  make  a  sheet  of  bone  over  the  pos- 


PREVERTEBRAL  CERVICAL  ABSCESS 


165 

terior  aspect  of  the  spine.  When  all  processes  and  loose  pieces  of 
periosteum  and  shavings  of  laminae  have  been  thus  welded  together,  a 
hot  laparotomy  sponge  is  placed  over  the  fragments  and  they  are  pressed 
down  as  firmly  and  closely  as  possible.  The  strips  of  periosteum  and 
ligaments  are  now  drawn  over  the  islands  of  osteogenetic  material  with 
catgut.  The  muscle  is  sutured  with  catgut  and  finally  the  skin  is  united 
with  three  interrupted  catgut  sutures,  the  needle  being  passed  from  in- 
out  in  each  instance.  The  remaining  closure  is  made  with  wound  clips. 

PREVERTEBRAL  CERVICAL  ABSCESS 

The  tuberculous  process,  after  reaching  the  anterior  surface  of  the 
diseased  vertebra  and  perforating  the  periosteum,  invades  the  preverte- 
bral  muscles  and  forms  a  collection  of  pus  between  the  cervical  vertebrae 
and  the  prevertebral  fascia.  Abscesses  secondary  to  tuberculous  disease 
of  the  retro-pharyngeal  lymphatic  glands  are,  on  the  other  hand,  situated 
in  front  of  the  prevertebral  fascia,  between  it  and  the  wall  of  the  pharynx. 
As  the  spinal  abscess  enlarges,  it  strips  the  prevertebral  fascia  off  the 
prevertebral  muscles  and  at  the  same  time  extends  laterally  behind  the 
carotid  sheath  and  the  posterior  layer  of  the  sheath  of  the  sterno-mastoid, 
to  approach  the  surface  usually  at  the  upper  part  of  the  posterior  margin 
of  that  muscle. 

Operation.  The  abscess  should  be  opened  not  from  the  mouth  but 
from  behind  the  sterno-mastoid, .a  procedure  which  was  first  employed 
and  advocated  by  Professor  Chiene.  The  incision  is  made  immediately 
behind  the  upper  third  of  the  posterior  border  of  the  muscle,  care  being 
taken  not  to  injure  the  spinal  accessory  nerve.  If  the  abscess  be  situated 
lower  down  in  the  neck,  the  nerve  should  be  deliberately  exposed  and 
retracted  out  of  the  way  before  proceeding  with  the  deeper  part  of  the 
dissection.  The  posterior  border  of  the  sterno-mastoid  is  freed,  and  it 
is  well  to  divide  some  of  its  fibres  transversely  a  little  below  the  mastoid 
process  so  as  to  allow  of  further  retraction  of  the  muscle  forwards. 
Behind  the  sterno-mastoid  are  the  fibres  of  the  splenius  and  levator  anguli 
scapulae,  which  are  traced  to  their  origin  from  the  transverse  processes  of 
the  upper  cervical  vertebrae.  These  processes  constitute  the  surest  guide 
to  the  abscess,  the  wall  of  which  may  often  be  seen  and  felt  immediately 
in  front  of  them,  while  in  front  of  the  abscess  again  is  the  internal  jugu¬ 
lar  vein  covered  by  its  sheath.  Care  must  be  taken  not  to  mistake  the 
sheath  of  the  vein  for  the  wall  of  the  abscess.  In  opening  the  abscess 
the  edge  of  the  knife  is  directed  towards  the  vertebrae.  The  opening 
should  be  enlarged  with  forceps.  It  is  better  to  expose  the  wall  of  the 
abscess  by  careful  dissection  rather  than  to  trust  to  entering  it  blindly 
with  forceps  through  a  small  incision  (Hilton’s  method). 
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The  cavity  is  gently  curetted  to  remove  as  much  of  the  pyogenic 
membrane  as  possible.  Evacuation  of  the  cheesy  pus  and  membrane 
is  greatly  assisted  by  pressure  made  from  the  opposite  side  of  the  neck 
with  gauze  pads.  Occasionally  a  loose  sequestrum  may  be  removed. 
The  final  cleansing  of  the  cavity  is  most  conveniently  done  by  repeated 
packing  with  fresh  strips  of  gauze.  Before  closing  the  wound  some 
sublimated  iodoform-bismuth  paste  is  introduced  into  the  cavity  and 
rubbed  into  the  lining  with  the  finger.  The  wound  may  either  be  closed 
completely,  or,  if  the  cavity  be  large  and  the  pus  less  cheesy,  an  iodoform- 
gauze  drain  may  be  left  in  for  a  few  days.  If,  as  not  infrequently 
happens,  the  abscess  be  bilateral  as  well  as  large,  a  counter-opening  may 
be  made  behind  the  opposite  sterno-mastoid ;  this  is  readily  done  by 
cutting  carefully  down  on  the  blades  of  a  long  pair  of  dressing  forceps 
pushed  across  the  neck  immediately  in  front  of  the  vertebral  column. 
Advantage  may  be  taken  of  the  counter-opening  to  flush  out  the  cavity 
with  normal  saline  solution. 

After-treatment.  The  after-treatment  consists  in  immobilizing 
the  head  by  means  of  sand-bags,  weight  extension  being  added  if  need  be. 
Permanent  healing  of  the  wound  sometimes  occurs,  but  a  sinus  is  very 
liable  to  persist  for  a  considerable  time.  A  second  curetting  may  be 
necessary  before  healing  is  finally  brought  about.  The  duration  of  the 
subsequent  fixation  treatment  will  of  course  vary  in  different  cases.  The 
writer  has  seen  complete  paraplegia  disappear  very  rapidly  after  merely 
opening  the  abscess. 

PREVERTEBRAL  THORACIC  ABSCESS 

This  condition  is  often  revealed  by  skiagraphy  when  there  are  no 
symptoms  indicating  its  presence.  The  pus,  having  reached  the  surface 
of  the  vertebral  column  on  one  or  other  side  of  the  anterior  common 
ligament,  accumulates,  in  the  first  instance,  under  the  periosteum.  After 
perforating  the  periosteum,  it  forms  an  abscess  between  the  mediastinal 
pleurae  and  the  bodies  of  the  vertebrae. 

Indications.  Under  the  influence  of  prolonged  recumbency  and 
open-air  treatment,  the  primary  disease  often  heals,  in  which  case  the 
abscess  generally  becomes  absorbed.  If,  on  the  other  hand,  the  abscess 
enlarges,  the  tension  may  become  so  great  that  the  oesophagus,  the  trachea, 
and  the  left  recurrent  laryngeal  nerve  may  be  pressed  upon,  or  paraplegia 
may  result  from  the  pus  finding  its  way  into  the  spinal  canal.  If  the 
above  complications  occur  in  spite  of  efficient  rest  treatment,  operation 
becomes  imperative. 

Operation.  The  abscess  in  the  posterior  mediastinum  is  best 
reached  by  removing  one,  or  it  may  be  two,  of  the  costo-transverse 
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articulations  on  one  or  other  side,  preferably  the  right.  This  method  of 
posterior  mediastinotomy,  which  was  first  performed  by  Heidenhain, 
was  brought  into  prominence  in  the  treatment  of  thoracic  spinal  abscess 
by  Menard,  who  gave  it  the  appropriate  name  of  cost  o-transver sect  omy. 

The  advantages  of  costo-transversectomy  over  resection  of  ribs  ex¬ 
ternal  to  the  transverse  process  are,  firstly,  that  more  direct  access  is 
got  to  the  bodies  of  the  vertebrae,  and,  secondly,  that  the  pleura  is  less 
liable  to  be  injured.  Heidenhain  employed  a  longitudinal  incision  close 
to  the  spines  and  separated  the  superficial  and  deep  muscles  outwards 
off  the  laminae  as  far  as  the  tubercle  of  the  rib.  He  resected  the 
transverse  process  first  and  then  the  head  and  neck  of  the  rib.  He 
showed  that  the  removal  of  only  one  costo-transverse  articulation  was 
sufficient  to  enable  the  surgeon  to  introduce  the  finger  and  strip  the 
pleura  and  endothoracic  fascia  off  the  lateral  aspect  of  the  diseased 
vertebra. 

Kocher  warmly  recommends  the  principle  of  Heidenhain’s  operation, 
but  prefers  an  oblique  incision  followed  by  transverse  division  of  the 
muscles.  He  carries  his  incision  from  the  most  prominent  spinous 
process  involved  in  the  curve  downwards  and  outwards  exactly  in  the 
line  of  the  rib  to' be  resected. 

After  dividing  the  integuments,  the  trapezius,  and  then  the  rhom¬ 
boids,  the  cellular  interval  is  reached  between  these  muscles  and  the  fascia 
covering  the  divisions  of  the  erector  spinse  (sacro-spinalis)  muscle.  The 
longissimus  dorsi  and  accessorius  (ilio-costalis  dorsi)  are  divided  in  the 
line  of  the  original  incision.  The  cross  division  of  the  deep  muscles  is  of 
no  moment  as  they  possess  a  segmental  nerve-supply.  The  bleeding 
which  occurs  is,  according  to  Kocher,  much  less  than  that  which  results 
from  Heidenhain’s  method  of  separating  the  muscles  longitudinally  from 
the  spines  and  laminae. 

The  periosteum  of  the  exposed  rib  is  divided  for  a  short  distance 
external  to  its  tubercle.  The  muscular  attachments,  along  with  the 
periosteum  and  the  posterior  costo-transverse  ligament,  are  then  sepa¬ 
rated  from  the  transverse  process  and  its  base  is  snipped  through  with  a 
pair  of  curved  bone  forceps.  The  divided  process  is  seized  with  lion 
(or  necrosis)  forceps  held  in  the  left  hand  while  the  knife  is  used  to 
free  it  from  the  remaining  ligamentous  attachments,  namely,  from  the 
superior  costo-transverse  ligament  passing  from  the  neck  of  the  rib 
below  to  its  lower  border,  and  from  the  middle  costo-transverse  ligament 
which  passes  between  its  anterior  surface  and  the  posterior  aspect  of  the 
neck  of  the  rib  with  which  it  articulates. 

The  next  step  consists  in  the  removal  of  the  head,  neck,  and  tubercle 
of  the  rib.  The  periosteum  is  first  separated  from  the  posterior  aspect  of 
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the  neck,  and  a  strong  hook  is  then  inserted  into  the  end  of  the  divided 
rib  which  is  dragged  backwards  while  the  periosteum  is  detached  from 
its  anterior  aspect,  carrying  with  it  the  costal  attachment  of  the  anterior 
costo- vertebral  (stellate)  ligament.  When  this  has  been  done  the  freed 
portion  of  rib  is  seized  with  necrosis  forceps  and  twisted  away  from  the 
spine.  The  pleura  is  not  injured.  Care  must  be  taken  not  to  wound  the 
intercostal  vessels  which  pass  outwards  a  little  below  the  lower  border 
of  the  neck  of  the  rib. 

If  the  forefinger  be  now  introduced  into  the  bottom  of  the  wound, 
it  will  enter  the  abscess  cavity  which  occupies  the  cellular  tissue  of  the 
posterior  mediastinum.  By  directing  the  finger  forwards  and  inwards 
the  lateral  aspect  of  the  corresponding  vertebra,  and  of  the  one  above  it, 
can  be  distinctly  palpated,  its  surface  scraped,  or  a  sequestrum  removed. 
Anteriorly  and  externally  is  the  reflection  of  the  posterior  mediastinal 
pleura  on  to  the  ribs.  When  an  abscess  is  present,  this  membrane, 
along  with  the  intrathoracic  fascia,  is  considerably  thickened,  so  that 
with  ordinary  care  the  pleural  cavity  should  not  be  opened  into.  If 
more  room  be  desired  in  order  to  reach  the  upper  of  the  two  vertebrae 
with  which  the  rib  articulates,  the  upper  edge  of  the  wound  must  be 
retracted,  and  a  second  transverse  process  removed ;  this  will  generally 
suffice  without  removing  the  vertebral  end  of  the  corresponding  rib, 
but  there  should  be  no  hesitation  in  excising  it  if  still  more  room  be 
required. 

If  the  mediastinal  abscess  be  small,  it  may  be  gently  packed  with 
iodoform  gauze  for  a  few  days,  and  the  wound  then  allowed  to  heal. 
As  a  rule,  however,  if  the  cavity  be  large,  and  especially  if  paraplegia  be 
present,  a  drainage  tube  should  be  inserted  and  kept  in  for  a  considerable 
time. 

If  the  abscess  has  penetrated  through  an  intervertebral  foramen 
into  the  spinal  canal,  or  if  it  has  encroached  on  the  canal  after  destroying 
the  body  of  the  vertebra,  it  can  be  drained  more  satisfactorily  and  with 
infinitely  less  danger  by  costo-transversectorny  than  by  laminectomy. 
The  latter  operation  is  reserved  for  those  cases  in  which  the  paraplegia 
is  due  to  external  pachymeningitis  and  thickening  of  the  dura,  and  for 
those  rare  cases  in  which  the  compression  is  caused  by  narrowing  of  the 
osseous  canal  itself. 

Results.  The  results  of  costo-transversectomy  are  very  satisfac¬ 
tory,  especially  when  compared  with  those  of  laminectomy,  in  which 
the  mortality  is  from  40  to  50^.  Of  the  twenty-four  cases  of  costo- 
transversectomy  collected  by  Menard,  nineteen  recovered ;  two  of  these 
had  a  recurrence  of  the  paraplegia,  while  four  died  subsequently  of 
tuberculosis.  The  paraplegia  generally  begins  to  disappear  within  a 
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few  days  of  the  operation,  and  it  is  often  completely  recovered  from 
in  a  month  or  two.  The  same  may  be  said  of  incontinence  of  urine. 
It  is  not  uncommon,  however,  for  a  fistula  to  persist  for  several  months. 
If  the  paraplegia  recurs,  the  fistula  must  be  opened  up  and  free  drainage 
re-established. 

When  the  disease  has  already  found  its  way  along  the  posterior 
branch  of  an  intercostal  artery  into  the  erector  spinas  compartment,  all 
that  is  necessary  is  to  open  the  abscess  freely,  to  search  for  the  sinus 
in  its  floor,  and,  after  enlarging  it,  to  follow  the  abscess  to  its  source. 
If  the  sinus  be  found  to  lead  into  the  posterior  mediastinum,  it  should  be 
enlarged  with  forceps  rather  than  the  knife;  and  if  an  intrathoracic 
abscess  be  discovered,  the  operator  should  proceed  to  do  a  costo-trans- 
versectomy. 


LUMBAR  ABSCESS 

This  is  a  complication  of  tuberculous  disease  in  the  lower  dorsal  and 
upper  lumbar  regions.  The  pus  is  more  liable  to  make  its  way  into  the 
loin  if  the  abscess  develops  while  the  patient  is  kept  recumbent.  The  pus 
generally  reaches  the  loin  through  one  or  other  of  its  two  weak  areas. 
The  upper  is  situated  at  the  angle  between  the  outer  border  of  the  erector 
spinae  (sacro-spinalis)  and  the  twelfth  rib,  where  the  internal  oblique 
is  aponeurotic;  the  lower  is  at  Petit’s  triangle. 

An  abscess  appearing  in  the  angle  between  the  erector  spincc  and  the 
last  rib  is  opened  by  an  oblique  incision  a  little  below  and  parallel  to 
the  twelfth  rib.  The  abscess  is  reached  after  dividing  the  latissimus 
dorsi  (possibly  also  the  lowest  fibres  of  the  serratus  posticus  inferior), 
the  outer  fibres  of  the  quadratus  lumborum,  and  the  middle  layer  of 
the  lumbar  fascia.  Not  infrequently  the  abscess  will  be  found  to  have 
already  perforated  the  quadratus  and  the  aponeurosis  common  to  the 
internal  oblique  and  transversalis  muscles.  If  the  opening  in  these 
structures  be  small,  it  must  be  enlarged,  and  care  should  be  taken  to 
avoid  unnecessary  injury  to  the  last  dorsal  nerve  and  its  companion 
artery,  or  to  the  ilio-hypogastric  and  ilio-inguinal  nerves.  Occasion¬ 
ally  one  or  other  of  these  nerves  can  be  felt  crossing  the  cavity  of  the 
abscess. 

When ,  on  the  other  hand ,  the  abscess  is  felt  in  the  angle  betzvcen  the 
crest  of  the  ilium  and  the  outer  edge  of  the  erector  spince  (sacro-spinalis) , 
the  incision  is  made  obliquely  from  above  downwards  and  outwards, 
parallel  to  the  posterior  cutaneous  branches  of  the  lumbar  nerves.  The 
triangle  of  Petit  is  enlarged  by  dividing  the  outer  border  of  the  latissimus 
dorsi,  and,  beneath  it,  the  quadratus  lumborum  and  the  middle  layer  of 
the  lumbar  aponeurosis.  The  abscess  is  now  readily  reached  by  blunt 
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dissection  carried  inwards  close  to  the  front  of  the  transverse  process 
of  the  fourth  or  fifth  lumbar  vertebra. 

In  1884  Treves  advocated  a  more  extensive  dissection  of  the  loin 
with  the  object  not  only  of  evacuating  the  abscess,  but  also  of  removing 
the  osseous  disease.  Unfortunately,  however,  the  nature  and  extent  of 
the  disease  seldom  admit  of  this  being  done,  so  that  the  operation  has 
not  come  into  general  use.  The  tendency  has  been  to  confine  operative 
treatment  to  the  abscess  alone,  and  to  rely  on  prolonged  rest  and  open- 
air  treatment  to  bring  about  a  cure  of  the  osseous  disease.  The  intro¬ 
duction  of  the  Rontgen  rays  may  possibly  serve  to  revive  the  operation 
to  some  extent  by  enabling  the  surgeon  to  pick  out  those  rarer  cases 
in  which  the  disease  is  limited  to  one  vertebra,  and  especially  when  it  is 
represented  for  the  most  part  by  a  sequestrum. 

The  following  is  Sir  Frederick  Treves’s  description  of  the  operation 
( A  Manual  of  Operative  Surgery ,  vol.  ii,  p.  772)  :  ‘  The  patient’s  loin 
having  been  exposed,  a  vertical  incision  some  2p2  inches  in  length  is 
made  through  the  integuments.  The  centre  of  this  cut  should  lie  about 
midway  between  the  crest  of  the  ilium  and  the  last  rib,  and  the  cut  should 
be  so  placed  as  to  correspond  to  a  vertical  line  parallel  with  the  vertebral 
side  of  the  outer  border  of  the  erector  spinae.  .  .  . 

‘  After  cutting  through  the  superficial  fascia  the  dense  aponeurosis  is 
exposed  which  covers  the  posterior  surface  of  the  erector  spinae.  .  .  .  The 
dense  aponeurosis  with  its  attached  muscular  fibres  having  been  divided 
in  the  full  length  of  the  incision,  the  erector  spinae  is  exposed.  This 
muscle  is  at  once  recognized  by  the  vertical  direction  of  its  fibres.  The 
outer  border  of  the  muscle  should  now  be  sought  for,  and  the  whole 
mass  drawn  by  means  of  retractors  as  far  as  possible  towards  the  middle 
line  of  the  back.  In  this  way  the  anterior  part  of  the  sheath  of  the 
muscle,  known  as  the  middle  layer  of  the  fascia  lumborum,  is  readily 
exposed.  Neither  in  front  nor  behind  has  the  erector  spinae  any  direct 
adhesion  to  its  sheath  at  this  part. 

‘  The  anterior  layer  of  the  sheath,  as  now  exposed,  is  seen  to  be  made 
up  of  dense  white  glistening  fibres,  which  are  all  more  or  less  transverse 
in  direction.  Through  this  sheath  the  transverse  processes  of  the  lumbar 
vertebrae  should  be  sought  for.  The  longest  and  most  conspicuous 
process  is  that  belonging  to  the  third  vertebra.  It  is  readily  felt.  The 
erector  muscle  having  been  drawn  as  far  as  possible  towards  the  middle 
line,  the  anterior  layer  of  its  sheath  must  be  divided  vertically  as  near 
to  the  transverse  processes  as  convenient.  By  this  incision  the  quadratus 
lumborum  muscle  is  exposed.  The  muscle  as  here  seen  is  very  thin. 
It  is  composed  of  fibres  which  run  from  above  obliquely  downwards 
and  outwards.  Between  the  fibres  are  tendinous  bundles  which  spring 
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from  the  tips  of  the  transverse  processes.  The  muscle  should  be  divided 
close  to  the  extremity  of  a  transverse  process,  and  the  incision  cautiously 
enlarged  until  the  muscle  is  divided  to  the  full  extent  of  the  skin  wound. 
It  is  at  this  stage  that  there  is  danger  of  wounding  the  abdominal  branches 
of  the  lumbar  arteries.  The  inner  edge  of  the  quadratus  is  overlapped 
by  the  psoas  muscle,  so  that  when  the  former  is  divided  the  latter  is 
exposed.  The  psoas  fibres,  as  now  seen,  take  about  the  same  direction 
as  the  posterior  fibres  of  the  quadratus — i.e.  run  downwards  and  out¬ 
wards.  The  interval  between  the  two  muscles  is  marked  by  a  thin  but 
distinct  layer  of  fascia,  known  as  the  anterior  lamella  of  the  fascia  lum- 
borum.  Some  of  the  tendinous  fibres  of  the  psoas  having  been  divided 
close  to  a  transverse  process,  the  finger  is  introduced  beneath  the  muscle, 
and  gently  insinuated  along  the  process  until  the  anterior  aspect  of  the 
bodies  of  the  vertebrae  is  reached.  The  incision  in  the  psoas  can  be 
enlarged  to  any  extent. 

‘  With  common  care  there  should  be  no  danger  of  opening  up  the 
subperitoneal  connective  tissue,  much  less  of  wounding  the  peritoneum. 
All  risk  on  this  score  will  be  avoided  by  making  the  incision  in  the 
quadratus  as  near  to  the  transverse  processes  as  possible. 

‘  Great  care  must  be  taken  not  to  wound  the  lumbar  arteries.  The 
abdominal  branches  of  these  vessels  run  for  the  most  part  behind  the 
quadratus  lumborum.  That,  however,  from  the  first  vessel  runs  in 
front,  and  not  infrequently  those-  from  one  or  two  of  the  larger  arteries 
follow  its  example.  These  vessels  may  be  of  large  size — often  as  large 
as  the  lingual.  They  may  be  avoided,  as  well  as  the  trunks  from  which 
they  arise,  by  keeping  close  to  a  transverse  process.  The  main  vessel 
curves  around  the  spine  between  the  transverse  processes,  and  between 
these  processes  also  the  division  of  the  artery  occurs.  If,  therefore, 
the  rule  be  observed  of  always  reaching  the  spine  along  a  transverse 
process,  the  lumbar  arteries  and  their  abdominal  branches  need  be 
exposed  to  no  risk.’ 


ILIAC  ABSCESS 

Operation.  An  iliac  abscess  is  best  opened  through  an  incision, 
about  2  inches  in  length,  placed  a  finger's  breadth  internal  to  the  anterior 
superior  spine  of  the  ilium.  After  splitting  the  external  oblique  the 
fibres  of  the  internal  oblique  and  transversalis  muscles  may  be  either 
separated  by  blunt  dissection  or  divided  in  the  direction  of  the  original 
incision.  The  floor  of  the  wound  is  formed  by  the  fascia  transversalis, 
close  to  its  junction  with  the  fascia  iliaca.  To  reach  the  cavity  of  the 
abscess  and  at  the  same  time  to  avoid  opening  the  peritoneum,  the  op¬ 
erator  should  keep  outside  the  transversalis  fascia  and  close  to  the 
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anterior  superior  spine,  so  as  to  get  behind  the  fascia  iliaca.  Either  the 
deep  circumflex  iliac  artery  itself,  or  its  ascending  branch,  is  generally 
seen  in  the  course  of  the  dissection;  the  former  should  be  avoided,  but 
the  latter  may  have  to  be  divided  and  ligatured. 

When  the  abscess  has  extended  below  Poupart’s  ligament  into  the 
thigh,  a  second  opening  should  be  made  into  it.  The  incision  for  this 
purpose  is  made  a  little  below  the  anterior  superior  spine  of  the  ilium, 
along  either  the  inner  or  the  outer  edge  of  the  sartorius,  according  to 
the  direction  in  which  the  abscess  has  become  most  superficial.  The 
abscess  wall,  formed  by  the  thickened  fascia  covering  the  ilio-psoas,  is 
reached  by  retracting  the  sartorius  and  by  deepening  the  dissection 
internal  to  the  tendon  of  the  rectus: 

As  soon  as  the  pus  escapes  the  finger  should  at  once  be  introduced 
into  the  abscess  cavity  and  the  opening  dilated.  If  the  abscess  be 
allowed  to  empty  itself  before  the  finger -is  introduced  there  may  be  some 
little  difficulty  in  finding  the  cavity  again.  When  the  abscess  has  been 
evacuated,  as  much  as  possible  of  the  pyogenic  membrane  should  be 
removed,  either  with  the  finger-nail  or  with  a  Barker’s  flushing  spoon. 
If  the  latter  be  used  it  must  be  applied  cautiously,  especially  towards 
the  abdominal  aspect  of  the  abscess.  Moreover,  too  vigorous  use  of  the 
sharp  spoon  is  liable  to  cause  an  unnecessary  amount  of  haemorrhage  as 
well  as  severe  shock.  The  detached  portions  of  membrane  and  caseous 
debris  are  removed  by  copious  irrigation  aided  by  compression  applied 
to  the  abscess  through  the  abdominal  wall.  There  is  no  advantage  in 
adding  an  antiseptic  to  the  water  used  to  irrigate  the  cavity.  Normal 
saline  at  ioo°  F.  is  the  best  solution  to  employ.  Before  closing  the 
wound,  ]/2  to  2  ounces  (according  to  the  size  of  the  abscess)  of  glycerine 
containing  10$  of  iodoform  in  suspension  may  be  injected  into  the  cavity, 
as  much  as  possible  being  squeezed  out  again  before  the  wound  is  sutured. 
Or,  instead  of  iodoform  and  glycerine,  some  iodoform-bismuth  paste 
may  be  introduced  into  the  abscess  with  a  sharp  spoon,  and  then  rubbed 
over  the  wall  with  the  finger.  The  same  mixture  should  be  smeared 
over  the  wound  before  it  is  sutured.  Most  surgeons  now  dispense 
altogether  with  drainage.  In  many  instances  the  abscess  does  not  re-form 
and  the  wound  remains  permanently  healed.  In  other  cases  the  abscess 
re-forms,  the  wound  and  scar  become  tuberculous,  and,  ultimately,  a 
sinus  results.  The  latter,  however,  often  closes  in  the  course  of  a  few 
months.  If  not,  the  curetting  should  be  repeated,  after  which  the  cavity 
may  either  be  stuffed  for  a  time,  or  the  sinus  and  scar  may  be  excised 
and  the  wound  completely  closed.  If  a  mixed  infection  has  occurred,  a 
rubber  drain  must  be  introduced. 

While  many  surgeons  are  in  favour  of  treating  spinal  abscesses  by 
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curetting  followed  by  the  introduction  of  iodoform,  there  are  others  who 
employ  neither,  but  trust  merely  to  evacuation  and  irrigation.  The 
writer  has  treated  many  abscesses  successfully  by  the  latter  more  simple 
method.  Many  surgeons,  again,  instead  of  opening  the  abscess,  prefer 
to  empty  it  by  aspiration  through  a  large  trocar,  and  to  inject  iodoform 
and  glycerine. 

After-treatment.  The  after-treatment  is  all-important.  It  con¬ 
sists  in  keeping  the  spine  quiet  with  the  patient  constantly  recumbent 
(as  much  as  possible  in  the  open  air)  for  at  least  a  year,  and  generally 
longer.  The  bed- frame  introduced  by  Bradford  is  probably  the  most 
convenient  apparatus  for  the  purpose.  Extension  must  be  applied  if 
there  be  any  spastic  condition  or  tendency  to  paraplegia. 

OPERATIONS  FOR  TUBERCULOUS  OSTEOMYELITIS  OF 

THE  RIBS 

Operation.  While  spontaneous  cure  of  the  disease  rarely  occurs, 
operative  treatment  is  almost  invariably  followed  by  recovery,  provided 
the  bone  focus  be  completely  removed.  Recurrence,  on  the  other  hand, 
is  very  prone  to  'occur  if,  after  opening  the  abscess,  the  surgeon  trusts 
simply  to  scraping  the  rib.  The  proper  course  to  adopt  is  to  resect  the 
diseased  portion  of  the  rib,  and  care  must  be  taken  that  the  bone  or 
cartilage  is  divided  well  beyond,  the  disease.  The  operative  procedure 
in  the  case  of  a  limited  focus  at  the  costo-chondral  junction  of  one  of 
the  true  ribs,  with  a  secondary  abscess  under  the  pectoralis  major,  is 
carried  out  as  follows :  A  horseshoe  incision  is  made  a  little  beyond  the 
lower  two-thirds  of  the  circumference  of  the  swelling,  and  a  flap,  consist¬ 
ing  of  skin  and  subcutaneous  tissue,  is  dissected  upwards  off  the  pec¬ 
toralis  major.  The  fibres  of  this  muscle  are  now  divided  along  the 
circumference  of  the  abscess  down  to  its  pyogenic  wall,  and  the  latter, 
along  with  the  muscle,  is  then  dissected  off  the  chest-wall.  By  excising 
the  abscess  and  the  affected  muscle  en  masse  the  risk  of  infecting  the  soft 
tissues  is  greatly  diminished.  A  careful  examination  is  next  made  of 
the  diseased  rib  with  a  view  of  ascertaining  the  nature  and  extent  of  the 
mischief.  Should  a  sinus  be  found  leading  into  a  small  focus  in  the 
interior  of  the  rib,  a  portion  of  the  latter  including  the  diseased  focus 
should  be  resected  subperiosteally.  The  operation  is  simplified  by  resect¬ 
ing  the  bone  subperiosteally  in  the  first  instance  and  then  dissecting  away 
any  disease  which  may  be  left  behind  in  the  periosteum  and  adjacent 
muscle.  The  intercostal  vessels  will  generally  have  to  be  divided  and 
ligatured.  Care  must  be  taken,  however,  not  to  injure  the  pleura. 

Should  an  abscess  exist  between  the  pleura  and  the  chest-wall,  more 
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of  the  rib,  or  it  may  be  a  portion  also  of  the  rib  below,  along  with  the 
intervening  intercostal  muscles,  may  have  to  be  resected  to  enable  the 
tuberculous  lining  of  the  abscess  to  be  thoroughly  dealt  with.  The 
intrathoracic  fascia  and  the  pleura  are  markedly  thickened  so  that  with 
ordinary  care  the  pleural  cavity  need  not  be  opened  into.  Before  closing 
the  wound  sublimated  iodoform-bismuth  paste  should  be  rubbed  into  the 
wall  of  the  abscess.  If  the  operation  has  been  a  limited  one,  and  it  be 
felt  that  no  trace  of  disease  has  been  left  behind,  the  flap  may  be  sutured 
back  into  position  without  drainage.  If,  on  the  other  hand,  the  wound 
be  of  large  size,  it  is  well  to  introduce  a  drain  for  forty-eight  hours  or  so, 
while  in  cases  complicated  with  an  abscess  between  the  chest-wall  and  the 
pleura  an  iodoform-gauze  tampon  should  be  introduced  for  a  week  or  so. 

When  the  disease  is  situated  at  the  costo-chondral  junction  of  one 
of  the  lower  ribs,  the  secondary  abscess  is  in  the  neighbourhood  of  the 
lower  margin  of  the  chest,  and  not  infrequently  it  gravitates  downwards 
either  between  the  lateral  abdominal  muscles  external  to  the  sheath  of 
the  rectus,  or  within  the  latter,  between  its  posterior  wall  and  the  rectus 
muscle.  When  the  abscess  is  situated  within  the  sheath  of  the  rectus,  the 
pus  collects  as  a  rule  behind  the  muscle  in  the  first  instance,  and  subse¬ 
quently  burrows  through  it.  In  a  case  of  this  kind  a  free  longitudinal 
incision  should  be  made  into  the  sheath  of  the  muscle,  and  after  cleaning 
out  and  curetting  the  superficial  portion  of  the  abscess,  the  deeper  por¬ 
tion  should  be  laid  open  from  end  to  end,  by  splitting  the  rectus  and 
following  the  abscess  upwards  until  its  source  from  the  diseased  cartilage 
is  reached.  The  diseased  portion  of  the  cartilage  is  then  resected,  a  knife 
usually  sufficing  to  divide  it.  The  deep  portion  of  the  abscess  should  be 
dissected  off  the  under  surface  of  the  rectus  muscle  as  far  as  possible, 
and  the  floor  of  the  abscess  should  be  thoroughly  curetted. 

The  same  line  of  treatment  is  to  be  followed  when  the  disease  is 
situated  in  the  abdominal  wall  external  to  the  rectus.  Here  the  deepest 
part  of  the  abscess  usually  occupies  the  interval  between  the  transversalis 
muscle  and  its  fascia,  the  latter  being  considerably  thickened  to  form 
the  outer  fibrous  layer  of  the  pyogenic  membrane. 

When  the  diseased  focus  is  situated  posterior  to  the  costo-chondral 
junction,  the  abscess  is  situated  under  the  serratus  magnus,  the  external 
oblique,  or  the  latissimus  dorsi.  In  dealing  with  an  abscess  in  any  of 
these  situations  the  operator  should  not  hesitate  to  remove  every  particle 
of  diseased  muscle  along  with  the  abscess;  if  this  be  not  done  a  tuber¬ 
cular  sinus  is  almost  certain  to  develop  in  the  scar. 

As  pointed  out  by  Konig,  the  operation  for  tuberculosis  of  a  rib  may 
be  very  troublesome  when  the  disease  is  complicated  with  multiple  sinuses 
which  are  both  elongated  and  tortuous.  Considerable  patience  and  per- 
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severance  may  have  to  be  exercised  before  the  disease  can  be  satisfactorily 
removed.  Not  infrequently  more  than  one  operation  will  be  necessary. 
In  the  female  the  mamma  may  have  to  be  removed  in  order  that  the 
operation  may  be  sufficiently  radical. 

When  the  abscess  is  situated  in  the  axilla  the  surgeon  must  satisfy 
himself  that  there  is  no  disease  of  the  rib  before  deciding  that  caseous 
glands  are  alone  responsible  for  the  condition. 
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OPERATIONS  FOR  TUBERCULOUS  DISEASE  OF  THE 

WRIST-JOINT 

Under  the  heading  tuberculous  disease  of  the  wrist- joint  there  are 
included  a  group  of  lesions  which  are  met  with  either  singly  or  in  various 
combinations  depending  on  the  site  of  origin  of  the  disease  and  on  the 
direction  and  extent  of  its  spread. 

Fortunately  conservative  treatment  gives  comparatively  good  results 
in  the  early  stage  of  tuberculous  disease  of  the  wrist- joint,  and  in  view 
of  the  somewhat  unsatisfactory  functional  results  following  excision,  the 
former  treatment  should  be  given  a  fair  trial.  Should  it  fail,  however, 
operative  measures  must  be  undertaken.  If  the  disease  he  allowed  to 
run  on  until  the  synovial  sheaths  and  tendons  become  involved,  and  if 
sinuses  and  mixed  infection  be  allowed  to  occur,  the  functional  result 
following  excision  will  be  unsatisfactory,  owing  to  deficient  movement 
of  the  fingers. 

Operation.  The  nature  of  the  operative  interference  will  of  course 
depend  on  the  extent  of  the  disease.  By  a  complete  excision  of  the 
wrist  is  meant  the  removal  of  the  entire  carpus  (with  the  exception  of 
the  pisiform  and  the  hook  of  the  unciform)  along  with  the  adjacent 
articular  extremities  of  the  radius,  ulna,  and  metacarpals.  If  the  disease 
be  confined  to  the  carpus,  the  lower  ends  of  the  bones  of  the  forearm 
may  be  left,  and  the  same  may  be  said  of  the  proximal  ends  of  the  meta¬ 
carpal  bones  when  the  disease  has  begun  in  the  wrist- joint  proper.  The 
rule  in  operating  on  a  tuberculous  wrist  should  be  to  remove  all  the 
disease,  but  at  the  same  time  to  sacrifice  no  more  bone  than  is  absolutely 
necessary;  the  greater  the  amount  of  bone  removed  the  more  are  the 
flexors  and  extensors  of  the  fingers  left  unnecessarily  long,  and  the  more 
is  their  action  weakened. 

Although  a  tourniquet  is  not  essential,  it  has  the  advantage  of  expe¬ 
diting  the  operation  and  enabling  the  surgeon  to  obtain  a  clear  view 
of  the  anatomy  of  the  parts,  which  is  rather  more  complicated  than  in 
the  case  of  the  other  joints.  The  tourniquet  should  be  applied  to  the 
lower  third  of  the  upper  arm.  Instead  of  placing  the  limb  across  the 
patient’s  body  it  will  be  found  much  more  convenient  to  have  the  fore¬ 
arm  and  hand  supported  on  a  separate  table  of  small  size.  The  operator 
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Fig.  77.  Excision  of  the  Wrist  by  Kocher’s  Single  Dorso-ulnar  Incision. 
The  deep  fascia  and  the  posterior  annular  ligament  have  been  divided,  exposing 
the  tendons  of  the  extensor  digitorum  communis.  The  dorsal  branch  of  the  ulnar 
vein  and  nerve  are  seen  at  the  inner  border  of  the  wrist,  a,  e,  Posterior  annular 
ligament ;  b,  c,  d,  Extensor  digitorum  longus ;  f,  Deep  fascia ;  g,  Posterior  ulnar 
vein;  h,  Dorsal  branch  of  ulnar  vein. 

in  this  volume,  p.  9.  This  procedure  should  be  reserved  for  cases  in 
which  the  disease  is  especially  advanced  at  the  outer  aspect  of  the  wrist. 

For  the  majority  of  cases  the  writer  prefers  the  more  conservative 
procedure  recommended  by  Kocher.  The  incision,  which  is  dorso-ulnar 
in  position,  is  a  modification  of  Langenbeck’s  straight  dorsal  incision; 
it  passes  from  the  middle  of  the  fifth  metacarpal  bone  to  the  middle  of 
the  back  of  the  wrist,  and  thence  for  an  equal  distance  up  the  middle 
of  the  back  of  the  forearm,  the  entire  incision  measuring  4  to  5  inches. 

After  dividing  the  integuments  and  the  posterior  annular  ligament, 
there  is  exposed,  in  the  upper  part  of  the  wound,  the  inner  edge  of  the 
extensor  digitorum  communis  and  the  extensor  minimi  digiti  (digiti 
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will  find  it  an  advantage  to  be  comfortably  seated  while  performing 
the  operation. 

Access  to  the  diseased  structures  may  be  obtained  either  by  a  single 
dorsal  incision  (Langenbeck,  Kocher)  or  by  a  dorso-radial  incision, 
combined  with  an  ulnar  incision  (Lister).  Complete  excision  of  the 
wrist  by  Lister’s  double  incision  has  been  dealt  with  by  Mr.  Burghard 
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quinti  proprius),  while  in  the  lower  part  of  the  wound  the  dorsal  branch 
of  the  ulnar  nerve  is  seen,  and,  if  possible,  avoided. 

The  wound  is  now  deepened  so  as  to  divide  the  thin  posterior  liga¬ 
ment  of  the  inferior  radio-ulnar  joint;  below  it  the  dorsal  ligaments  are 
separated  subperiosteally  from  the  back  of  the  cuneiform  (triquetral) 


Fig.  78.  Further  Stage  of  the  Operation  shown  in  the  previous  Figure. 
The  wound  has  been  deepened,  and  the  soft  tissues,  including  the  posterior  liga¬ 
ments  and  the  periosteum,  have  been  separated,  exposing  (from  above  down¬ 
wards)  the  head  of  the  ulna,  the  triangular  fibro-cartilage,  the  cuneiform,  unci¬ 
form,  and  the  base  of  the  fifth  metatarsal  bone.  The  tendons  of  the  extensor 
digitorum  communis  and  the  fibres  of  the  extensor  indicis  are  seen  beneath  the 
outer  edge  of  the  wound;  the  extensor  minimi  digiti  and  the  extensor  carpi  ulnaris 
are  seen  at  its  inner  edge,  a,  Extensor  indicis ;  b,  Extensor  digitorum  communis ; 
c,  Head  of  the  ulna;  d,  Triangular  cartilage;  e,  i,  Posterior  annular  ligament; 
F,  Cuneiform;  g,  Unciform;  h,  Extensor  minimi  digiti;  k,  Posterior  ligament 
and  periosteum;  l,  Tendon  of  the  extensor  minimi  digiti;  m,  Base  of  the  fifth 
metacarpal. 


and  unciform  (hamate)  bones,  while  still  lower  the  tendon  of  the  extensor 
carpi  ulnaris  is  detached  subperiosteally  from  the  base  of  the  fifth 
metacarpal  bone.  The  inner  flap,  which  contains  the  tendons  of  the 
extensor  minimi  digiti  (digiti  quinti  proprius)  and  extensor  carpi  ulnaris 
along  with  the  dorsal  ligaments  and  periosteum,  is  now  completely  dis¬ 
sected  off  the  head  and  styloid  process  of  the  ulna,  the  internal  lateral 
ligament  being  divided.  Below  the  ulna  the  flap  is  separated  sub- 
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periosteally  from  the  palmar  aspect  of  the  cuneiform  (triquetral)  bone 
until  the  joint  between  it  and  the  pisiform  is  reached;  the  latter  is 
detached  along  with  the  insertion  of  the  flexor  carpi  ulnaris.  Further 
down,  the  flap,  along  with  the  insertion  of  the  extensor  carpi  ulnaris, 
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Fig.  79.  Further  Stage  of  the  Operation  shown  in  the  previous  Two 
Figures.  The  extensor  tendons,  along  with  the  posterior  ligaments  and  the  peri¬ 
osteum,  have  been  separated  from  the  bones  at  the  back  of  the  wrist  and  retracted 
inwards.  The  soft  parts  at  the  ulnar  edge  have  also  been  more  completely  sepa¬ 
rated.  The  tendon  of  the  extensor  minimi  digiti  and  that  of  the  extensor  carpi 
ulnaris  have  each  been  freed  from  its  groove  and  retracted  forwards,  along  with 
the  other  soft  parts,  off  the  bones  at  the  ulnar  edge  of  the  wrist,  a,  Extensor 
indicis ;  b,  Radius ;  c,  Extensor  digitorum  communis ;  d,  Semilunar ;  e,  0,  Posterior 
annular  ligament;  f,  h,  Periosteal  and  dorsal  ligaments;  g,  Scaphoid;  1,  Os  mag¬ 
num;  k,  Base  of  the  third  metacarpal;  l,  v,  Extensor  minimi  digiti;  m,  Extensor 
carpi  ulnaris;  n,  Head  of  the  ulna;  p,  Triangular  cartilage;  o,  Styloid  process; 
r,  Internal  lateral  ligament;  s,  Cuneiform;  t,  Pisiform;  u,  Unciform;  w,  Base  of 
the  fifth  metacarpal;  x,  Base  of  the  fourth  metacarpal. 

is  still  further  detached  so  as  to  expose  the  palmar  aspect  of  the  fifth 
metacarpal  bone. 

Attention  is  next  directed  to  the  dorsal  flap,  which  is  reflected  out¬ 
wards  by  detaching  the  posterior  ligament  of  the  wrist-joint  from  the 
lower  end  of  the  radius;  the  extensor  tendons,  along  with  the  periosteum, 
are  at  the  same  time  separated  from  the  grooves  on  the  back  of  the 
bone.  The  separation  is  effected  partly  with  the  knife,  and  partly  by 
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a  sharp  rugine.  Lower  clown,  the  latter  instrument  is  used  to  separate 
the  dorsal  ligaments  of  the  carpal  and  metacarpo-phalangeal  joints,  and 
care  is  taken  to  separate  the  insertions  of  the  extensor  carpi  radialis 
brevis  and  longus  subperiosteally.  In  this  way  all  the  bones  at  the  back 
of  the  wrist,  except  the  trapezoid  (lesser  multangular),  the  trapezium 
(greater  multangular),  and  the  bases  of  the  first  and  second  metacarpals, 
are  laid  bare. 

By  removing  the  cuneiform  (triquetral)  bone,  room  is  obtained  for 
the  finger  to  feel  and  identify  the  hook  of  the  unciform  (hamate),  which 
is  either  chiselled  off  or  snipped  off  with  small  bone-forceps.  The 
operator  should  keep  close  to  the  bone  so  as  to  avoid  injuring  the  deep 
branch  of  the  ulnar  nerve,  which  winds  round  its  inner  aspect.  The 
inner  flexor  tendons  are  now  exposed,  and  pulled  aside,  after  which  the 
anterior  ligament  of  the  wrist  and  the  anterior  carpal  and  metacarpal 
ligaments  are  separated  from  the  palmar  aspect  of  the  bones.  The 
parietal  layer  of  the  common  flexor  sheath  is  so  closely  related  to  the 
anterior  ligaments  that  it  is  generally  removed  with  the  latter,  but  no 
harm  is  done  as  long  as  the  wound  is  aseptic. 

The  operator  now  returns  to  the  dorsal  aspect  of  the  wrist,  and,  after 
retracting  the  extensor  tendons  well  outwards,  the  separation  of  the 
posterior  ligament  of  the  wrist  is  carried  as  far  outwards  as  the  styloid 
process  of  the  radius,  the  periosteum  and  the  two  radial  extensors  being 
lifted  out  of  their  groove.  While  this  is  being  done,  the  hand  is  forcibly 
flexed  and  dislocated  to  the  radial  side,  so  that  the  thumb  comes  in 
contact  with  the  radial  border  of  the  forearm  and  the  extensor  tendons 
become  dislocated  to  the  outer  side  of  the  lower  end  of  the  radius.  By 
this  manoeuvre  the  wrist-joint  proper  is  freely  opened  up  and  the  carpal 
bones  are  projected  more  into  the  wound;  in  short,  a  very  free  arthrotomy 
has  been  obtained. 

The  operator  is  now  able  to  ascertain  the  exact  distribution  of  the 
disease  and  to  decide  to  what  extent  the  resection  must  be  carried  in 
order  to  remove  it  completely.  The  carpal  bones,  with  the  exception 
of  the  trapezium  (greater  multangular)  and  the  pisiform,  are  removed, 
either  collectively,  or,  which  is  preferable,  individually,  by  grasping  them 
with  necrosis  forceps  and  partly  cutting  and  partly  wrenching  them 
away  from  the  remaining  ligamentous  attachments.  Some  little  difficulty 
may  be  experienced  in  freeing  the  tubercle  of  the  scaphoid  (navicular) 
from  the  external  lateral  ligament  and  the  trapezium  (greater  mult¬ 
angular)  from  the  trapezoid  (lesser  multangular)  bone. 

If  the  disease  has  extended  to  the  joint  between  the  trapezium 
(greater  multangular)  and  the  first  metacarpal  bone,  the  former  must  be 
resected  and  the  base  of  the  latter  removed,  after  separating  the  tendon 
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of  the  extensor  ossis  metacarpi  pollicis  (abductor  pollicis  longus).  For 
this  purpose  a  short  dorso-radial  incision  should  be  made  to  the  outer 


Figures.  The  cuneiform  bone  has  been  removed,  and  the  pisiform  and  the  hook 
of  the  unciform  have  been  detached.  The  radio-carpal  and  intercarpal  articula¬ 
tions  have  been  opened  up,  and  the  hand  has  been  flexed  to  the  radial  side.  The 
two  radial  extensor  tendons  are  seen  at  the  outer  side  of  the  dorsum  of  the  wrist, 
while  the  tendon  of  the  extensor  carpi  ulnaris  is  seen  at  the  inner  side.  In  the 
floor  of  the  wound  are  the  flexor  tendons,  a.  Groove  for  the  extensor  minimi 
digiti ;  b,  Groove  for  the  extensor  digitorum  communis  and  extensor  indicis ; 
c,  Extensor  indicis;  d,  Groove  for  the  extensor  pollicis  longus;  e,  Dorsal  radial 
tubercle;  f,  Radial  articular  surface  for  the  semilunar;  g,  Radial  articular  surface 
for  the  scaphoid;  h,  Extensor  carpi  radialis  brevior;  i,  Extensor  carpi  radialis 
longior;  k,  Scaphoid;  l,  Periosteal  and  dorsal  ligaments;  m,  Base  of  the  third 
metacarpal;  n,  Head  of  the  ulna;  o,  Triangular  cartilage;  p,  Styloid  process; 
q,  Posterior  annular  ligament ;  r,  Extensor  carpi  ulnaris ;  s,  Anterior  ligaments ; 
t,  Semilunar;  u,  Flexor  tendons;  v,  Cut  base  of  the  hook  of  the  unciform;  w,  Os 
magnum;  x,  Unciform;  y,  Base  of  the  fifth  metacarpal;  z,  Base  of  the  fourth 
metacarpal. 

side  of  and  parallel  to  the  tendon  of  the  extensor  secundi  internodii 
pollicis  (extensor  pollicis  longus).  The  radial  artery  and  nerve  are 
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exposed  and  drawn  aside  along  with  the  soft  parts  before  proceeding  to 
remove  the  osseous  disease. 

The  carpo-metacarpal  joint,  on  account  of  its  possessing  a  separate 
synovial  membrane,  is  often  free  from  disease,  and  when  this  is  the  case 
the  trapezium  (greater  multangular)  may  generally  be  left,  with  the 
result  that  the  movements  of  the  thumb  are  not  interfered  with. 


Fig.  81.  Further  Stage  of  the  Operation  shown  in  the  previous  Four 
Figures.  All  the  carpal  bones  have  been  removed  except  the  trapezium.  The 
articular  surfaces  of  the  third,  fourth,  and  fifth  metacarpals  are  seen  at  the  lower 
end  of  the  wound.  In  the  floor  of  the  wound  are  the  deep  flexor  tendons,  and 
internal  to  them  are  seen  the  articular  surfaces  of  the  pisiform  bone  and  the 
detached  hook  of  the  unciform,  a,  Extensor  digitorum  communis;  b,  Extensor 
indicis ;  c,  Radius;  d,  Periosteal  and  dorsal  ligaments;  e,  Extensor  carpi  radialis 
brevior ;  f,  Extensor  carpi  radialis  longior;  g,  Trapezium;  h,  Styloid  process  of 
the  third  metacarpal;  1,  Base  of  the  third  metacarpal;  k,  Base  of  the  fourth  meta¬ 
carpal;  l,  Base  of  the  fifth  metacarpal;  m,  Head  of  the  ulna;  n,  Styloid  process; 
0,  Triangular  cartilage;  p,  Extensor  carpi  ulnaris;  o,  Cut  edge  of  the  anterior 
ligaments;  r,  Dorsal  ligaments;  s,  Pisiform;  t,  Flexor  tendons;  u,  Cut  base  of  the 
hook  of  the  unciform;  v,  Extensor  minimi  digiti. 


Unless  the  disease  demands  it,  the  bases  of  the  metacarpal  bones 
should  not  be  sawn  off;  if  on  the  other  hand  it  be  necessary  to  remove 
them,  the  periosteal  connexions  of  the  two  radial  extensors  and  of  the 
radial  flexor  should  be  preserved  as  far  as  possible.  If  free  from  disease, 
the  articular  extremities  of  the  radius  and  ulna  along  with  the  triangular 
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fibro-cartilage  should  also  be  preserved.  Should  the  disease  have  com¬ 
menced  in  the  wrist-joint  proper  it  will,  of  course,  he  necessary  to  remove 
the  lower  ends  of  these  bones  along  with  the  interarticular  fibro-cartilage. 

In  removing  the  distal  ends  of  the  hones  of  the  forearm  and  the 
proximal  ends  of  the  metacarpal  bones,  Kocher  recommends  that  the  saw 
should  be  applied  so  as  to  produce  convex  surfaces  on  a  transverse  axis, 
with  the  object  of  facilitating  flexion  and  extension. 


Fig.  82.  Extensive  Tuberculous  Disease  of  the  Wrist.  Skiagram  from 
a  female  aged  thirty-two.  The  carpo-metacarpal  (with  the  exception  of  the 
joint  between  the  first  metacarpal  and  the  trapezium)  and  wrist-joint  proper  were 
diseased  along  with  the  intercarpal  joints.  (By  Dr.  E.  Price.) 

On  the  removal  of  the  carpal  bones,  the  floor  of  the  wound  is  seen 
to  be  occupied  by  the  ligamentous  structures  and  the  remains  of  the 
periosteum  separated  from  their  palmar  aspects.  As  a  rule  these  struc¬ 
tures  are  so  invaded  with  tubercle  that  their  removal  is  called  for,  along 
with  the  parietal  layer  of  the  common  flexor  sheath.  The  close  relation¬ 
ship  of  the  carpus  to  the  parietal  layer  of  the  palmar  sheath  accounts  for 
the  frequency  with  which  the  latter  is  invaded  by  the  disease.  When 
this  has  occurred,  the  flexor  tendons  must  be  lifted  well  out  of  their 
tunnel,  and  the  whole  of  the  diseased  sheath  carefully  dissected  away. 
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It  is  advisable  to  operate  before  the  palmar  sheath  has  become  involved, 
because  the  adhesions  which  follow  its  removal  seriously  interfere  with 
the  patient’s  ability  to  flex  the  fingers. 

Cases  complicated  with  abscesses  or  sinuses  must  be  treated  on  the 
general  principles  already  mentioned  in  dealing  with  the  other  joints. 
Fortunately  the  sinus  is  generally  situated  either  at  the  radial  or  ulnar 
side  of  the  wrist,  so  that  in  excising  it  the  ellipse  may  be  included  in 


Fig.  83.  Result  of  Excision  of  the  Wrist.  Skiagram  taken  six  months 
after  excision  by  Kocher’s  single  dorso-ulnar  incision,  from  the  same  case  as  the 
previous  figure.  Note  the  presence  of  the  pisiform,  the  hook  of  the  unciform,  and 
the  trapezium,  also  the  healed  condition  of  sawn  surfaces  of  bones.  The  patient 
had  good  use  of  the  fingers  and  especially  of  the  thumb.  (By  Dr.  E.  Price.) 

the  main  incision.  Before  closing  the  wound  sublimated  iodoform- 
bismuth  paste  should  be  rubbed  into  the  raw  surfaces.  Drainage  may 
be  secured  by  pulling  a  rubber  tube  or  strip  of  gauze  through  a  button¬ 
hole  opening  made  by  cutting  down  on  forceps  projected  from  the  main 
wound  to  the  palmar  aspect  of  the  wrist  just  internal  to  the  median 
nerve.  The  advantage  of  the  drain  is  that  it  allows  the  rest  of  the  wound 
to  be  closely  stitched,  and  so  prevents  any  tendency  to  prolapse  of  the 
extensor  tendons. 
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The  advantages  which  Kocher  claims  for  his  operation  are  :  ( i )  That 
the  incision  avoids  the  dorsal  branch  of  the  ulnar  nerve,  whereas  the 
radial  nerve  is  injured  by  the  dorso-radial  incision.  (2)  The  detach¬ 
ment  of  the  tendon  of  the  extensor  carpi  ulnar  is  has  not  the  same 
disadvantage  as  has  division  of  the  radial  extensors,  because  the  ulnar 
extensor  has  much  less  share  in  dorsiflexing  the  hand  than  the  radial 
extensors.  The  extensor  carpi  ulnaris  assists  mainly  in  producing  ulnar 
flexion,  a  displacement  which,  due  partly  to  the  weight  of  the  hand  and 
partly  to  cicatricial  contraction,  is  peculiarly  liable  to  occur  after  excision. 
The  division  of  this  tendon  is,  therefore,  rather  beneficial  than  other¬ 
wise.  (3)  With  the  dorso-ulnar  incision  the  extensor  tendons  have  less 
tendency  to  protrude  from  the  wound  than  in  the  dorso-radial  incision. 

After-treatment.  The  important  point  to  attend  to  in  the  after- 
treatment  is  to  see  that  the  hand  is  maintained  in  the  dorsiflexed  position 
with  the  thumb  and  fingers  left  free.  For  this  purpose  the  operator  may 
make  use  of  Lister’s  anterior  splint,  which  is  thickened  opposite  the  meta¬ 
carpal  region  by  means  of  a  cork  pad.  In  the  child  the  writer  is  in  the 
habit  of  using  simply  an  anterior  strip  of  aluminium,  which  can  easily 
be  bent  backwards  opposite  the  wrist  so  as  to  bring  the  hand  into  the 
dorsiflexed  position.  The  advantage  of  such  a  splint  is  that  it  can  be 
sterilized  and  applied  inside  the  bandage  which  fixes  on  the  dressing. 

The  chief  drawback  to  excision  of  the  wrist  from  the  functional  point 
of  view  is  the  difficulty  the  patient  experiences  in  acquiring  sufficient 
power  of  flexing  the  fingers.  This  difficulty  is  due  partly  to  the  flexor 
tendons  being  too  long  after  the  bones  have  been  removed,  and  partly 
to  adhesion  of  the  tendons.  The  former  factor  is  minimized  by  allowing 
the  parts  to  consolidate  with  the  hand  dorsiflexed  so  as  to  put  the  flexor 
tendons  as  much  on  the  stretch  as  possible,  while  the  latter  cause  is 
combated  by  beginning  massage  and  movement,  both  passive  and  active, 
as  soon  as  the  wound  is  healed. 


CHAPTER  VI 


OPERATION  FOR  TUBERCULOUS  DISEASE  OF  THE 

ELBOW-JOINT 

Operation.  Great  difference  of  opinion  still  exists  as  to  the  relative 
merits  of  conservative  and  radical  treatment  in  dealing  with  tuberculous 
disease  of  the  elbow-joint. 

In  the  early  stage  of  the  disease  a  skiagram  should  always  be  taken 
before  giving  a  definite  opinion  as  to  whether  conservative  measures 
(including  iodoform  injections  and  Bier’s  congestion  treatment)  should 
be  tried,  or  whether  operation  should  be  recommended.  If  a  bone  focus 
be  revealed,  the  writer  prefers  to  proceed  to  operation  at  once.  If,  on 
the  other  hand,  there  is  reason  to  believe  that  the  disease  is  purely  syno¬ 
vial,  conservative  measures  may  be  employed,  but  should  no  improvement 
manifest  itself  within  a  few  weeks,  radical  treatment  should  be  advised. 

When  operating  in  the  early  stage  of  the  disease,  instead  of  proceed¬ 
ing  to  do  a  stereotyped  excision,  the  first  step  in  the  operation  should  be 
a  free  arthrotomy.  For  this  purpose  the  writer  prefers  the  external 
J-shaped  incision  of  Kocher.  This  gives  a  good  exposure  of  the  interior 
of  the  joint  and  at  the  same  time  inflicts  the  minimum  of  damage  to  the 
muscles  and  their  nerve-supply.  The  upper  part  of  the  incision,  which 
begins  about  two  inches  above  the  external  condyle,  is  carried  down¬ 
wards  along  the  back  of  the  external  supracondyloid  ridge  through  the 
fleshy  fibres  of  the  triceps  external  to  its  tendon;  the  middle  part  opens 
into  the  posterior  aspect  of  the  radio-humeral  joint  by  dividing  the 
posterior  part  of  the  external  lateral  and  orbicular  (annular)  ligaments 
in  the  interval  between  the  tendon  of  origin  of  the  anconeus  and  the 
common  extensor  tendon;  the  lower  part  of  the  incision  is  continued 
downwards  along  the  intermuscular  space  between  the  fleshy  fibres  of 
the  anconeus  and  the  extensor  carpi  ulnaris,  and  ends  by  curving  inwards 
to  reach  the  posterior  border  of  the  ulna  about  two  inches  below  the 
tip  of  the  olecranon. 

The  inner  flap,  including  the  insertion  of  the  triceps  and  practically 
the  whole  of  the  anconeus,  is  detached  subperiosteally  from  the  back  of 
the  humerus  and  olecranon,  partly  with  the  knife  and  partly  with  a  sharp 
rugine.  Care  is  taken  to  preserve  the  continuity  between  the  insertion 
of  the  triceps  and  the  periosteum  of  the  ulna  below  it.  Kocher  attaches 
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Fig.  84.  Excision  of  the  Elbow  by  Kocher’s 
External,  slightly  J -shaped  Incision.  The  ex¬ 
tensor  flap,  consisting  of  the  tendon  of  the  triceps,  a 
layer  of  cartilage  detached  from  the  olecranon,  and, 
beneath  it,  of  the  anconeus,  has  been  reflected  out¬ 
wards  subperiosteally  off  the  lower  end  of  the 
humerus  and  the  upper  part  of  the  ulna.  The  orbicu¬ 
lar  (annular)  ligament  has  been  divided,  exposing 
the  head  of  the  radius,  a,  a,  Periosteum;  b.  Olecra¬ 
non  fossa;  c,  Insertion  of  the  triceps;  d,  Ulna; 
e,  Orbicular  ligament;  f,  Radius;  g,  Capitellum; 
h,  Olecranon;  1,  Humerus;  k,  Triceps. 


considerable  importance 
to  the  preservation  of 
the  anconeus  along  with 
the  branch  of  the  mus¬ 
culo  -  spiral  (radial) 
nerve  which  supplies  it. 
This  nerve,  which  de¬ 
scends  vertically  in  the 
substance  of  the  inner 
head  of  the  triceps,  en¬ 
ters  the  deep  surface  of 
the  anconeus  by  passing 
beneath  its  upper  bor¬ 
der  midway  between 
the  external  condyle 
and  the  outer  edge  of 
the  olecranon.  After 
detaching  the  flap  from 
the  olecranon,  the  next 
step  consists  in  reflect¬ 
ing  it,  along  with  the 
ulnar  nerve,  off  the  in¬ 
ternal  condyle.  I11  doing 
this  the  thumb  of  the 
left  hand  retracts  the 
flap,  while  the  nail  pro¬ 
tects  the  nerve  from 
the  edge  of  the  knife, 
which  should  be  kept 
close  to  the  bone. 
Should  there  be  consid¬ 
erable  swelling  and 
thickening  of  the  soft 
parts  the  separation  of 
the  flap  is  facilitated  by 
turning  back  the  skin 
and  subcutaneous  tissue 
before  separating  the 
subjacent  muscular  and 
aponeurotic  tissues. 
Owing  to  the  position 
of  the  incision,  the  re- 
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flection  of  the  soft  tissues  off  the  external  conclyle  and  the  head  of  the 
radius  is  a  comparatively  simple  matter.  The  common  tendons  of  origin 
of  the  flexor  and  extensor  muscles,  along  with  the  upper  attachment  of 
the  lateral  ligaments,  should,  if  possible,  be  preserved  intact  by  detach¬ 
ing  them  either  subperiosteally  or  along  with  a  thin  shell  of  bone.  In 
the  child  the  separation  is  easily  effected  by  paring  off  a  portion  of  the 
cartilaginous  epicondyles  along  with  the  origins  of  the  muscles;  in  the 
adult  a  strong  sharp  rugine  should  be  used. 

After  the  flaps  have  been  completely  dissected  off  the  condyles,  the 
assistant  fully  flexes  the  elbow  and  projects  the  lower  end  of  the  humerus 
well  into  the  wound,  so  that  the  surgeon  may  clear  it  preparatory  to 
applying  the  saw.  Before  doing  so,  however,  the  operator  should  care¬ 
fully  examine  the  olecranon  fossa  to  ascertain  the  presence  or  absence  of 
a  small  perforation  leading  into  it  from  a  limited  bone  focus  higher  up. 
If  there  be  no  visible  focus  of  disease  in  the  humerus,  it  should  be  sawn 
across  at  the  level  of  the  upper  part  of  the  epicondyles,  and  if  no  disease 
be  detected  on  the  raw  surface,  the  sharp  corners  of  the  remaining  por¬ 
tions  of  the  epicondyles  should  be  rounded  off.  It  is  well  also  to  clip 
away  the  thin  layer  of  bone  forming  the  remains  of  the  olecranon  fossa, 
so  as  to  leave  a  slightly  crescentic  extremity;  this  is  done  with  the  object 
of  diminishing  lateral  movement  subsequently.  If,  on  the  other  hand,  a 
well  circumscribed  focus  of  disease  be  revealed  on  the  sawn  surface, 
thorough  curetting  will  generally  suffice;  if  the  focus  be  more  diffuse  it 
is  safer  to  separate  the  periosteum  and  saw  the  bone  at  a  higher  level, 
well  clear  of  the  disease.  In  some  cases  it  is  impossible  to  remove  all  the 
disease  without  dividing  the  bone  through  the  lower  part  of  the  medullary 
cavity.  Fig.  60  is  taken  from  a  case  in  which  the  lower  third  of  the 
humerus  had  to  be  resected  subperiosteally  at  the  same  time  that  the  elbow 
was  excised.  The  periosteum  was  incised  in  the  line  of  the  original  in¬ 
cision,  which  was  prolonged  further  up  the  arm.  The  periosteal  tube  is 
closed  by  the  same  sutures  which  unite  the  triceps  to  the  supinator  longus 
(brachio-radialis)  and  the  extensor  carpi  radialis  longior. 

Having  dealt  with  the  humerus,  the  operator  next  proceeds  to  clear 
the  upper  ends  of  the  radius  and  ulna,  the  assistant  meanwhile  fully  flex¬ 
ing  the  elbow  and  thrusting  the  bones  of  the  forearm  as  far  up  into  the 
wound  as  possible.  To  free  the  radius,  the  orbicular  (annular)  ligament 
should  be  completely  removed,  after  which  the  neck  of  the  bone  is  divided 
well  below  the  head.  The  advantage  of  removing  the  greater  part  of  the 
neck  of  the  radius  is  twofold:  (1)  It  ensures  complete  removal  of  the 
collar  of  diseased  synovial  membrane  which  occupies  the  recessus  sacci- 
formis — a  diverticulum  of  the  synovial  cavity  which  surrounds  the  upper 
part  of  the  neck  of  the  radius  below  the  level  of  the  orbicular  ligament. 
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(2)  It  diminishes  the  risk  of  firm  union  between  the  radius  and  the 
humerus,  and  thereby  helps  to  preserve  the  movements  of  pronation  and 
supination.  To  ensure  still  further  the  preservation  of  these  movements, 
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Fig.  85.  Further  Stage  of  Excision  of  the  Elbow  by  Kocher’s  Incision. 
Both  flaps,  along  with  a  portion  of  each  epicondyle,  have  been  completely  reflected 
off  the  condyles,  and  the  lower  end  of  the  humerus  has  been  cleared  anteriorly  and 
posteriorly.  The  elbow  is  fully  flexed,  causing  the  humerus  to  protrude.  The 
olecranon  has  been  snipped  off  with  bone-forceps  and  the  periosteum  stripped 
from  the  portion  of  the  ulna  below  it.  The  orbicular  ligament  has  been  divided 
and  reflected  outwards,  exposing  the  head  and  neck  of  the  radius.  The  floor  of 
the  wound  is  occupied  by  the  thin  anterior  ligament  covered  by  the  synovial  mem¬ 
brane.  a,  Internal  condyle;  b,  Anterior  ligament;  c,  Insertion  of  the  triceps; 
d,  d,  Periosteum;  e,  Ulna;  f,  Extensor  carpi  ulnaris;  g,  Supinator  brevis;  h,  Neck 
of  the  radius;  1,  Orbicular  ligament;  k,  Radius;  l,  External  epicondyle;  m,  Capi- 
tellum;  n,  External  condyle. 
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some  of  the  fibres  of  the  supinator  brevis  may  be  stitched  over  the  stump 
of  the  bone.  If  the  disease  has  perforated  the  thin  part  of  the  capsule 
below  the  orbicular  ligament  and  burrowed  downwards  between  the  two 
bones,  it  may  be  followed  up  and  removed  either  at  this  stage  or  after  the 
ulna  has  been  dealt  with. 

If  there  be  no  primary  focus  in  the  upper  end  of  the  ulna,  the  plan 
recommended  by  Kocher  should  be  adopted,  namely,  to  saw  off  the 
articular  surface  so  as  to  leave  a  concave  surface.  For  this  purpose  a  fine 
bow  saw  is  used;  the  section  is  made  from  before  backwards.  Before 


Fig.  86.  Skiagram  of  the  Elbow  of  a  Child  aged  Six  Years.  Shows 
tuberculous  foci  in  the  upper  end  of  the  ulna.  ( By  Dr.  E.  Price.) 


applying  the  saw,  the  anterior  ligament,  along  with  the  insertion  of  the 
brachialis  anticus,  should  be  slightly  separated  subperiosteally  from  the 
front  of  the  coronoid  process. 

If,  on  the  other  hand,  the  joint  has  become  involved  secondary  to 
a  primary  focus  in  the  olecranon,  this  process  should  be  removed  as  soon 
as  the  extensor  flap  has  been  separated  from  it.  By  this  means  the  joint 
is  at  once  opened  into  and  free  access  is  obtained  for  the  clearing  and 
removal  of  the  lower  end  of  the  humerus.  After  this  has  been  done  the 
operator  returns  to  the  bones  of  the  forearm  and  completes  the  removal 
of  their  upper  extremities,  the  ulna  being  sawn  off  below  the  disease. 

When,  as  is  not  infrequently  the  case  in  young  children,  the  disease 


194  OPERATIONS  UPON  TUBERCULOUS  JOINTS 

involves  the  upper  part  of  the  shaft  of  the  ulna  as  well  as  the  olecranon 
(Fig.  86),  the  bones  of  the  forearm  must  be  resected  to  a  still  lower  level. 
After  splitting  the  periosteum  longitudinally  the  ulna  may  be  shelled  out, 
either  from  above  downwards  after  opening  into  the  joint,  or  from  below 
upwards  before  the  joint  is  opened  into.  The  radius,  whether  diseased  or 
not,  should  be  divided  at  the  same  level  as  the  ulna,  care  being  taken 
not  to  injure  either  the  biceps  tendon  or  the  posterior  interosseous  (deep 
radial)  nerve.  The  edges  of  the  split  periosteum  are  united  with  buried 
catgut  sutures  before  closing  the  skin  wound. 

Having  dealt  with  the  ends  of  the  bones,  attention  is  next  directed 
to  the  disease  in  the  soft  parts.  When  the  tuberculous  mischief  is  still 
confined  within  the  capsule,  this  is  a  very  simple  matter,  as  the  arrange¬ 
ment  of  the  synovial  membrane  is  comparatively  simple.  The  whole  of 
the  posterior  ligament  and  the  synovial  pouch  beneath  the  triceps  is 
removed  to  a  level  well  above  the  olecranon  fossa.  At  the  floor  of  the 
wound  is  the  diseased  synovial  membrane  covering  the  anterior  ligament, 
in  front  of  which  is  the  brachialis  anticus  muscle,  which  excludes  the 
brachial  artery  from  the  immediate  field  of  operation.  As  a  rule  it  will 
be  found  necessary  to  dissect  the  thin  anterior  ligament  off  the  brachialis 
anticus  along  with  the  synovial  membrane.  Occasionally,  however,  the 
disease  is  so  limited  to  the  synovial  membrane  that  the  latter  may  be 
clipped  or  scraped  away,  leaving  the  ligament  intact.  As  already  indi¬ 
cated,  it  is  important  to  make  sure  that  no  diseased  synovial  membrane 
is  left  in  the  recessus  sacciformis  which  surrounds  the  neck  of  the  radius 
below  the  orbicular  (annular)  ligament. 

In  more  advanced  cases,  where  the  disease  has  extended  through  the 
capsule,  involved  the  peri-articular  structures,  infiltrated  the  muscles 
around  the  joint,  and,  it  may  be,  burrowed  up  the  arm  and  down  the 
forearm,  the  removal  of  all  the  infected  tissues  is  a  matter  of  considerable 
difficulty.  Neither  time  nor  perseverance  should  be  spared  in  following 
up  and  removing  them,  as  freedom  from  recurrence,  and,  which  is  more 
important,  the  avoidance  of  subsequent  amputation,  depend  very  largely 
upon  the  thoroughness  with  which  this  part  of  the  operation  is  carried 
out.  Every  particle  of  tuberculous  capsule  and  peri-articular  tissue 
should  be  removed,  no  matter  how  extensive  the  infiltration,  and  all 
caseous  pockets  and  abscesses  should,  whenever  possible,  be  excised 
rather  than  curetted.  If  the  ulnar  nerve  be  in  danger,  it  is  better  to 
ascertain  its  whereabouts  by  exposing  it  in  the  first  instance  above  or 
below  the  disease,  and  then  following  it  through  the  infiltrated  tissue 
which  surrounds  it.  The  musculo-spiral  (radial)  and  posterior  interos¬ 
seous  (deep  radial)  nerves  are  less  liable  to  be  involved. 

The  presence  of  sinuses  still  further  complicates  the  operation.  They 
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should  be  excised  whenever  possible.  When  situated  towards  the  outer 
aspect  of  the  joint  they  may  be  included  in  an  ellipse  which  is  made  to 
form  a  part  of  Kocher’s  incision,  while  if  they  are  situated  upon  the 
inner  aspect  of  the  joint,  the  openings  made  after  excising  them  may  be 
taken  advantage  of  for  drainage. 

.  After  the  disease  is  all  removed,  the  wound  is  sutured  in  two  layers. 
The  deeper  sutures  (interrupted  catgut)  unite  the  following  muscles  from 
above  downwards:  (1)  The  outer  edge  of  the  triceps  to  the  external 
intermuscular  septum,  and  to  the  muscles  arising  from  it,  namely,  the 
supinator  longus  and  the  extensor  carpi  radialis  longior ;  (2)  the  tendon 
of  origin  and  outer  margin  of  the  anconeus  to  the  common  extensor 
tendon  and  to  the  inner  edge  of  the  extensor  carpi  ulnaris.  The  super¬ 
ficial  sutures,  consisting  of  silkworm-gut  and  intermediate  horsehair, 
unite  the  skin  and  subcutaneous  tissue.  In  the  absence  of  mixed  infec¬ 
tion,  drainage  is  often  unnecessary,  especially  if  no  tourniquet  be  used  at 
the  operation. 

After-treatment.  Considerable  difference  of  opinion  exists  among 
surgeons  as  to  the  best  method  of  carrying  out  the  after-treatment  of 
excision  of  the  elbow.  Some  prefer  to  place  the  elbow  in  the  extended 
position  for  two  or  three  weeks  before  flexing  it,  while  others  place  it  in 
the  flexed  position  at  the  outset;  some  begin  passive  movement  as  soon 
as  the  wound  is  healed,  while  others  wait  for  three  or  four  weeks ;  some 
avoid  passive  movement  if  possible,  but  take  special  steps  to  encourage 
active  movement.  The  fact,  however,  is  that  no  single  line  of  after-treat¬ 
ment  is  suitable  for  all  cases.  Much  depends  on  the  age  of  the  patient, 
on  the  amount  of  bone  removed,  and  on  the  extent  to  which  the  peri¬ 
articular  tissues  and  muscles  have  been  interfered  with.  The  ideal  result 
to  be  arrived  at  is  a  freely  movable,  and  at  the  same  time  a  muscularly 
strong  joint,  without,  however,  any  preternatural  movement. 

In  the  young  child,  in  a  case  of  average  severity,  the  writer  is  in  the 
habit  of  keeping  the  forearm  extended  and  somewhat  supinated  for  the 
first  fortnight  or  so,  complete  rest  being  ensured  by  bandaging  the  limb 
to  the  side  of  the  chest,  which  is  thus  converted  into  a  splint.  During 
the  next  fortnight  the  elbow  is  kept  alternately  flexed  and  extended  for 
periods  of  forty-eight  hours,  the  flexion  being  maintained  by  means  of 
a  rectangular  aluminium  splint.  At  the  end  of  a  month  the  arm  is  merely 
supported  in  a  sling,  and  the  child  is  encouraged  to  begin  to  use  it. 
Should  the  patient  refuse  to  do  so,  the  opposite  arm  should  be  bandaged 
to  the  chest  so  as  to  encourage  the  child  to  play  with  its  toys  with  the 
affected  limb.  If  the  disease  has  been  more  extensive  than  usual,  the 
chances  of  a  flail  joint  will  be  lessened  if  the  limb  be  placed  in  the  flexed 
position  from  the  outset. 
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As  a  rule  the  after-treatment  in  the  adult  consists  in  keeping  the 
elbow  extended  and  somewhat  supinated  for  the  first  two  or  three  weeks, 
after  which  time  the  limb  is  massaged  and  active  movement  encouraged. 
If  there  be  a  tendency  to  stiffness,  passive  movements  must  be  persevered 
with.  Pronation  and  supination  may  be  begun  almost  from  the  first. 
If  the  joint  shows  signs  of  becoming  flail,  the  limb  should  be  fixed  in 
plaster  of  Paris  in  the  flexed  position  for  some  weeks.  If,  on  the  other 
hand,  it  be  evident  that  ankylosis  is  going  to  result,  the  patient’s  occupa¬ 
tion  must  be  taken  into  account  in  deciding  as  to  the  position  in  which 
the  elbow  is  allowed  to  become  stiff.  In  well-to-do  patients,  and  in  almost 
all  females,  the  limb  should  be  fixed  at  an  angle  of  about  70 0  or  75  °, 
while  in  those  whose  employment  entails  the  carrying  and  lifting  of 
heavy  objects,  the  elbow  should  be  fixed  at  an  obtuse  angle.  In  both 
instances  the  forearm  should  be  in  the  mid-position  between  pronation 
and  supination.  Kocher  points  out  that  on  no  account  should  the  fore¬ 
arm  be  placed  across  the  front  of  the  chest  in  the  flexed  and  adducted 
position.  He  applies  a  splint  which  maintains  the  forearm  in  the  supi¬ 
nated  and  vertical  position,  so  that  the  ends  of  the  radius  and  ulna  may 
rest  in  the  coronal  plane  against  the  lower  end  of  the  humerus.  He 
begins  active  movement  after  a  few  days,  and  maintains  that  plaster 
bandages  are  not  needed. 

Results.  Of  the  forty-six  primary  excisions  of  the  elbow  which 
the  writer  has  done  during  the  last  ten  years,  the  disease  was  found  to  be 
primarily  synovial  in  29$.  In  only  one  case  was  the  radius  primarily 
affected,  in  the  others  the  primary  disease  occurred  with  almost  equal 
frequency  in  the  humerus  and  ulna.  Of  the  thirty-one  patients  subse¬ 
quently  traced,  one  died  of  broncho-pneumonia  four  days  after  the  second 
elbow  was  resected,  five  of  general  tuberculosis,  and  two  of  an  inter¬ 
current  disease.  Information  as  regards  the  functional  after-result  could 
only  be  obtained  in  sixteen  cases.  Of  these  eight  had  a  strong  freely 
movable  joint;  in  six  there  was  lateral  movement  in  addition  to  flexion 
and  extension,  and  in  some  of  these  there  was  a  tendency  to  a  flail  joint. 
In  one  the  limb  was  ankylosed  at  a  right  angle  with  full  pronation  and 
supination,  and  in  another  at  1450.  In  a  little  more  than  half  the  cases 
the  child  was  under  five  years  of  age  at  the  time  of  operation.  40^  of 
the  cases  were  complicated  with  either  an  abscess  or  a  sinus.  In  children 
a  certain  amount  of  shortening  is  inevitable,  as  all  the  epiphyseal  carti¬ 
lages  about  the  elbow  are  removed.  In  the  cases  operated  on,  the  short¬ 
ening  of  the  upper  arm  varied  from  nothing  to  2 y2  inches,  and  in  the 
forearm  from  1  to  4  inches.  Fortunately  growth  takes  place  to  a  less 
extent  from  the  cubital  epiphyses  than  from  those  of  the  shoulder  and 
wrist. 


CHAPTER  VII 


TUBERCULOUS  DISEASE  OF  THE  SHOULDER-JOINT 

Except  when  associated  with  advanced  pulmonary  tuberculosis  con¬ 
servative  treatment  is  not  to  be  recommended  in  tuberculous  disease  of 
this  joint,  as  it  almost  invariably  results  in  ankylosis,  a  condition  at¬ 
tended  with  great  disability.  By  excision,  on  the  other  hand — especially 
if  undertaken  before  the  stage  of  abscess  formation  and  involvement  of 
the  peri-articular  structures — an  excellent  result  with  comparatively 
free  movement  at  the  shoulder  may  generally  be  looked  for. 

When  the  disease  has  begun  in  the  upper  end  of  the  humerus,  it  is 
usual  to  excise  the  joint  by  the  anterior  method.  When,  however,  the 
disease  involves  more  especially  the  glenoid  cavity,  or  when  it  is  more 
advanced  and  diffused  throughout  the  joint,  Kocher  prefers  to  resect 
the  joint  from  behind. 

With  regard  to  the  advantages  of  the  posterior  route,  this  author 
writes  as  follows :  ‘  When  the  head  has  been  thoroughly  cleared,  and 
especially  if  it  be  excised,  an  excellent  view  of  the  glenoid  is  obtained, 
much  better  than  is  possible  by  the  anterior  incision ;  and  as  it  is  most 
important  to  remove  all  the  infected  tissues  in  tuberculous  disease,  this 
complete  exposure  of  all  parts  of  the  joint  is  the  great  advantage  of  the 
method.  Moreover,  this  free  exposure  is  obtained  without  interfering 
with  the  function  of  the  deltoid  or  other  muscles  of  the  shoulder.  Yet 
another  advantage  over  the  anterior  method  is,  that  when  the  disease 
in  the  head  is  limited  or  absent,  only  the  posterior  muscles  require  to  be 
separated,  while  the  anterior  part  of  the  capsule,  the  coraco-humeral 
band,  and  the  subscapularis  muscle  are  preserved  intact,  and  in  this 
way  there  is  no  tendency  of  the  head  of  the  bone  to  be  displaced  upwards 
towards  the  coracoid,  which  so  frequently  occurs  as  the  result  of  the 
anterior  operation.’ 

Both  the  anterior  and  posterior  operations  have  been  fully  described 
by  Mr.  Burghard  (pp.  34-40).  It  will  suffice  therefore  in  this 
article  merely  to  draw  attention  to  a  few  points  regarding  the  operation 
as  performed  for  tuberculous  disease. 

When  the  disease  in  the  joint  is  secondary  to  a  focus  in  the  upper 
end  of  the  humerus,  the  muscles  attached  to  the  tuberosities  must  be 
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freely  separated.  The  capsule  is  slit  up  from  the  bicipital  groove  as  far 
as  the  glenoid,  and  the  tendon  itself  is  freed  and  displaced  to  the  inner 
side  of  the  inner  tuberosity.  The  capsule,  along  with  the  rotator  muscles, 
is  then  separated  subperiosteally  from  the  tuberosities  by  a  strong 
rugine  or,  if  preferred,  a  thin  layer  of  bone  may  be  detached  along  with 
the  periosteum.  When  a  limited  focus  is  situated  in  the  great  tuberosity, 
thorough  curetting  followed  by  the  introduction  of  sublimated  iodoform- 
bismuth  paste  will  generally  suffice.  If,  however,  the  focus  in  the 
humerus  be  more  diffuse,  the  periosteum  must  be  still  further  separated 
and  the  bone  sawn  across  immediately  below  the  disease.  Care  must  be 
taken  not  to  wound  the  circumflex  vessels,  and  more  particularly  the 
circumflex  nerve.  The  saw  is  applied  parallel  to  the  anatomical  neck. 

In  a  case  of  primary  synovial  disease,  there  is  no  necessity  to  remove 
more  than  the  articular  surface  of  the  humerus.  The  bone  is  sawn 
obliquely  along  the  line  of  the  anatomical  neck,  and  the  sharp  edge  which 
is  left  is  carefully  clipped  away  with  bone-forceps  curved  on  the  flat,  so  as 
to  prevent  injurious  pressure  on  the  axillary  artery. 

If  the  glenoid  cartilage  be  diseased,  or  replaced  by  a  carious  surface, 
a  thin  slice  of  the  bone  must  be  removed,  while  if  there  be  a  primary 
focus  in  the  neck  of  the  scapula,  the  origin  of  the  long  head  of  the  triceps 
must  be  separated  subperiosteally,  and  still  more  bone  removed.  It  is  in 
these  cases  that  the  posterior  route  recommended  by  Kocher  is  specially 
advantageous. 

With  regard  to  the  soft  parts,  in  order  to  obtain  sufficient  access  for 
the  removal  of  all  the  synovial  membrane,  it  is  important  to  lay  open  the 
capsule  as  widely  as  possible;  hence  the  importance  of  carrying  the 
incision  along  the  line  of  the  biceps  tendon  right  up  to  the  apex  of  the 
glenoid.  Transverse  incisions  into  the  capsule  should  be  avoided,  if 
possible,  but  any  part  of  the  ligament  which  is  itself  infiltrated  with 
tubercle  should  be  clipped  away.  Fortunately  the  capsule  is  so  redundant 
that  the  gap  which  is  left  in  it  can  generally  be  closed  with  catgut  sutures. 
Care  must  be  taken  to  remove  all  diseased  synovial  membrane  around 
the  biceps  tendon.  If  the  disease  has  invaded  the  bursa  beneath  the 
deltoid,  the  anterior  part  of  this  muscle  should  be  divided  close  to  the 
clavicle,  so  that,  with  the  upper  arm  abducted  (to  relax  the  muscle),  it 
may  be  everted  as  well  as  retracted.  If  the  bursa  beneath  the  sub- 
scapularis  be  involved  it  also  must  be  dissected  away. 

All  suppurating  pockets  and  sinuses  must  be  carefully  followed  up, 
and,  if  possible,  dissected  out.  It  is  not  uncommon  to  find  a  sinus 
extending  down  the  upper  arm  from  the  bicipital  groove.  To  get  at 
this,  the  original  anterior  incision  must  be  prolonged  downwards,  and 
the  upper  part  of  the  tendon  of  the  pectoralis  major  may  have  to  be 
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detached  from  its  insertion.  Great  care  must  be  taken  not  to  injure  the 
circumflex  nerve. 

An  abscess  or  sinus,  the  result  of  disease  of  the  scapula,  is  generally 
found  either  in  the  axilla  or  in  the  region  of  the  posterior  border  of  the 
deltoid ;  it  can  be  got  at  by  prolonging  downwards  Kocher’s  posterior 
incision. 

In  the  presence  of  sinuses  and  mixed  infection,  the  wound  should  be 
only  partially  closed,  plenty  of  room  being  left  for  the  introduction  of 
iodoform  gauze.  If  necessary  a  drainage  tube  may  be  passed  into  the 
anterior  wound  and  brought  out  through  a  button-hole  opening  opposite 
the  posterior  border  of  the  deltoid.  Even  in  the  absence  of  infection, 
a  rubber  tube  should  be  introduced  from  the  lower  part  of  the  anterior 
incision  down  to,  but  not  into,  the  sutured  capsule. 

In  applying  the  dressing,  a  pad  is  placed  in  the  axilla  to  prevent  the 
upper  end  of  the  humerus  being  displaced  inwards.  The  dressing  is 
secured  in  position  by  a  bandage  which  fixes  the  upper  arm  to  the  trunk, 
the  forearm  being  lightly  supported  in  a  sling. 

Cheyne  and  Burghard  ( Manual  of  Surgical  Treatment ,  Part  IV, 
p.  254)  recommend  the  following  after-treatment:  ‘As  soon  as  the 
wound  has  healed,  the  arm  may  be  fixed  in  proper  position  by  a  starch  or 
water-glass  bandage,  and,  after  two  weeks  more,  passive  movement  may 
be  begun ;  the  period  at  which  this  passive  movement  should  be  employed 
depends  largely  upon  the  amount  of  bone  removed;  if  the  whole  of  the 
upper  end  of  the  bone  has  been  removed  and  the  rotators  divided,  as  was 
done  in  the  old  operation,  the  elbow  should  be  supported  and  the  arm 
fixed  for  four  or  five  weeks,  as  otherwise  a  very  lax  joint  is  likely  to 
result;  if,  on  the  other  hand,  the  operation  we  have  described  is  sufficient, 
passive  movement  should  be  begun  after  a  fortnight.  Special  attention 
must  be  paid  to  preserving  rotation,  which  is  the  movement  most  likely 
to  be  lost;  abduction  should  also  be  carefully  attended  to.  The  axillary 
pad  and  the  wrist-sling  should  be  continued  for  six  or  eight  weeks.’ 


CHAPTER  VIII 


OPERATIONS  FOR  TUBERCULOUS  DISEASE  OF  THE  FOOT 

AND  ANKLE 

OPERATIONS  FOR  TUBERCULOUS  DISEASE  OF  THE 

TARSO-METATARSAL  JOINTS 

The  disease  is  often  secondary  to  a  focus  in  the  base  of  one  of  the 
metatarsal  bones.  Of  the  three  synovial  cavities  connected  with  the 
tarso-metatarsal  articulations,  the  inner  is  confined  to  the  joint  between 
the  first  metatarsal  and  the  internal  (first)  cuneiform,  the  outer  to  the 
articulation  between  the  fourth  and  fifth  metatarsal  and  the  cuboid. 
When  the  disease  involves  either  of  these  synovial  cavities  the  choice  of 
treatment  will  lie,  according  to  the  extent  of  the  disease,  between  a 
local  excision  and  amputation  of  the  involved  digit  or  digits  along  with 
the  adjacent  tarsal  bone. 

To  excise  the  joint  between  the  base  of  the  first  metatarsal  and  the 
internal  cuneiform ,  a  semilunar  flap  is  made  to  the  inner  side  of  the  long 
extensor  tendon,  which  is  drawn  aside.  The  tendon  of  insertion  of  the 
tibialis  anticus  (anterior)  is  either  divided  close  to  the  bone,  or  if  possible 
separated  subperiosteally.  The  base  of  the  first  metatarsal  is  sawn  across, 
while  the  internal  (first)  cuneiform  is  either  chiselled  across,  or  removed 
entirely,  according  to  the  extent  of  the  disease.  The  bones  are  then 
grasped  with  forceps  and  either  wrenched  or  cut  away  from  the  tendon 
of  the  peroneus  longus. 

The  joint  between  the  fourth  and  fifth  metatarsal  and  the  cuboid  is 
excised  in  a  similar  manner  to  the  above,  but  with  the  convexity  of  the 
flap  directed  outwards.  The  tendons  of  the  peroneus  brevis  and  tertius 
are  detached  from  their  insertions,  while  that  of  the  longus  is  preserved 
by  freeing  it  from  the  groove  on  the  under  surface  of  the  cuboid.  If  the 
disease  has  commenced  in  the  cuboid,  the  whole  of  it  must  be  excised. 

COMPLETE  ANTERIOR  TARSECTOMY 

When  the  disease  involves  the  tarso-metatarsal  and  anterior  tarsal 
regions  more  extensively,  a  complete  anterior  tarsectomy  should  be 
performed.  This  operation,  introduced  by  P.  H.  Watson  in  1874,  is 
performed  as  follows:  Two  long  dorso-lateral  incisions  are  made,  the 
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inner  extending  from  the  middle  of  the  first  metatarsal  bone  to  the  neck 
of  the  astragalus  (talus),  the  other  from  the  middle  of  the  fifth  meta¬ 
tarsal  to  the  outer  aspect  of  the  anterior  process  of  the  os  calcis 
(calcaneus).  These  incisions  should  be  carried  down  to  the  bone  except 
in  the  case  of  the  posterior  extremity  of  the  inner  incision,  which  should 
be  kept  superficial  so  as  to  avoid  opening  either  into  the  ankle  or  the 
astragalo-scaphoid  (talo-navicular)  joint. 

After  detaching  the  tibialis  anticus  (anterior)  from  its  insertion,  the 
extensor  tendons,  along  with  the  vessels  and  nerves,  are  separated  from 


Fig.  87.  Tuberculous  Disease  of  the  Anterior  Tarsus.  Skiagram  taken 
before  operation  (anterior  tarsectomy).  (By  Dr.  E.  Price.) 

within  outwards  from  the  ligamentous  structures  on  the  dorsum ;  the 
dorsalis  pedis  artery  is  divided  close  to  where  it  passes  through  the  first 
interosseous  space.  Next,  after  freeing  and  retracting  the  upper  border 
of  the  abductor  hallucis  muscle,  the  tendon  of  the  tibialis  posticus  (pos¬ 
terior)  is  detached  from  its  insertion  into  the  tuberosity  of  the  scaphoid 
(navicular),  and  the  dissection  is  then  continued  as  far  into  the  sole  of  the 
foot  as  possible,  care  being  taken  to  keep  close  to  the  bones. 

The  patient  is  now  placed  in  the  semi-prone  position  so  as  to  give 
more  comfortable  access  to  the  outer  side  of  the  foot. 

The  external  incision  passes  down  to  the  bones  between  the  tendons 
of  the  peroneus  brevis  and  tertius;  it  divides  the  outer  attachment  of 
the  lower  anterior  annular  (cruciate)  ligament  and  some  of  the  fleshy 
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fibres  of  the  extensor  brevis  digitorum.  After  detaching  the  insertion 
of  the  peroneus  tertius  from  the  base  of  the  fifth  metatarsal  bone,  the 
extensor  tendons  are  separated  from  the  outer  side  of  the  dorsum  of 
the  foot  until  the  inner  wound  is  reached ;  the  separation  is  continued 
in  an  upward  and  downward  direction  until  the  bridge  of  soft  tissues 
can  be  freely  raised  up  from  the  bones.  The  soft  structures  are  similarly 
separated  from  the  plantar  aspects  of  the  bones,  but  before  doing  so  the 
tendon  of  the  peroneus  brevis  is  detached  from  the  prominent  base  of  the 
fifth  metatarsal  and  the  tendon  of  the  peroneus  longus  is  freed  from  the 
groove  on  the  under  surface  of  the  cuboid.  The  difficulty  in  separating 
the  soft  parts  on  the  plantar  aspect  (due  to  the  concavity  formed  by  the 
transverse  ridge  of  the  skeleton  of  the  foot)  is  to  some  extent  diminished 
by  snipping  off  the  projecting  base  of  the  fifth  metatarsal  bone. 

The  remaining  metatarsal  bones  are  divided  a  little  below  their  bases 
by  a  keyhole  saw  applied  from  the  dorsum;  the  bridge  of  soft  parts  is 
meanwhile  retracted  well  upwards.  Posteriorly  the  saw  is  carried 
through  either  the  scaphoid  (navicular)  and  the  cuboid  bones,  or  further 
back  through  the  head  of  the  astragalus  (talus)  and  the  anterior  process 
of  the  os  calcis  (calcaneus),  according  to  the  extent  of  the  disease.  Free 
drainage  is  provided  for  by  passing  through  the  tunnel  one  large  or  two 
smaller  rubber  tubes  rolled  up  in  a  strip  of  iodoform  gauze. 

After-treatment.  The  chief  point  to  attend  to  in  the  after-treat¬ 
ment  is  to  keep  the  parts  at  rest  with  the  foot  maintained  at  a  right 
angle.  This  is  readily  done  by  applying  to  the  sole  and  lateral  aspects  of 
the  limb  a  stirrup  splint  cut  out  of  a  sheet  of  aluminium. 

By  this  operation  the  foot  is  of  course  considerably  shortened,  but  if 
the  tendons  inserted  into  the  metatarsal  bones  are  separated  as  far  as 
possible  subperiosteally,  the  functional  result  is  excellent. 

OPERATIONS  FOR  TUBERCULOUS  DISEASE  OF  THE 

OS  CALCIS 

Indications.  A  primary  focus  of  tubercle  is  more  frequently  met 
with  in  the  os  calcis  than  in  any  other  bone  of  the  tarsus.  It  occurs  quite 
frequently  in  young  children  and  is  not  uncommon  in  adults.  The  lesion 
takes  the  form  of  a  caseous  deposit  which  may  or  may  not  contain  a 
sequestrum.  Occasionally  the  tuberculous  mischief  is  more  diffuse.  The 
indications  are  to  remove  the  focus  before  the  surrounding  soft  parts, 
including  the  tendon  sheaths,  become  infected,  and  especially  before  the 
disease  involves  the  astragalo-calcanean  joint.  The  situation  and  nature 
of  the  focus  is  best  determined  by  skiagraphy. 

Operation.  When  the  focus  is  small,  it  may  be  treated  by  re- 
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fleeting  the  soft  parts,  together  with  the  periosteum,  off  the  bone  in  the 
form  of  a  flap.  The  part  of  the  cortex  of  the  bone  superficial  to  the 
focus  is  then  chiselled  away  and  the  disease  in  the  interior  removed  by 
gouging,  which  should  extend  well  into  the  surrounding  healthy  bone. 
If  the  focus  has  given  rise  to  local  thickening  at  any  part  of  the  bone, 
the  incision  should  be  so  planned  as  to  expose  that  particular  region. 
In  dissecting  a  flap  off  the  outer  aspect  of  the  bone  the  convexity  of 
the  incision  should  reach  downwards  well  below  the  peroneal  tendons, 
and  these,  along  with 
the  subjacent  perios¬ 
teum,  should  be  dis¬ 
sected  up  along  with 
the  flap.  In  other 
cases  a  similar  flap 
will  have  to  be  dis¬ 
sected  up  from  the 
inner  aspect  of  the 
heel,  in  which  case 
care  must  be  taken 
to  avoid  injuring  the 
posterior  tibial  ves¬ 
sels  and  nerves  or 
their  plantar  divi¬ 
sions. 

When  the  disease 
is  more  diffuse ,  the 
best  plan  is  to  make 
a  horseshoe  incision 
a  little  above  the 
borders  of  the  heel 
opposite  the  inser¬ 
tion  of  the  tendo 
Achillis.  Externally  the  incision  may  extend  forwards  as  far  as  the 
base  of  the  fifth  metatarsal  bone,  while  internally  it  should  end  a  little 
behind  the  bifurcation  of  the  posterior  tibial  vessels  about  a  finger's 
breadth  from  the  internal  malleolus.  In  the  adult,  if  the  whole  of  the  os 
calcis  is  to  be  removed,  a  second  incision  must  be  carried  from  the  hori¬ 
zontal  incision  vertically  upwards  along  the  outer  edge  of  the  tendo 
Achillis  for  an  inch  or  more.  The  details  of  the  operation  have  been 
described  by  Mr.  Burghard  (p.  55).  When  the  operation  is  being  per¬ 
formed  for  tuberculous  disease,  however,  it  is  important  to  remove  the 
bone  as  far  as  possible  subperiosteally. 


Fig.  88.  A  Caseous  Tuberculous  Focus  in  the 
Calcis.  Skiagram  from  a  child  aged  two  years, 
te  the  sequestrum  in  the  centre  of  the  tuberculous 
us.  (By  Dr.  E.  Price.) 
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In  the  child  the  operation  is  much  simpler,  so  that  the  addition  of 
a  vertical  incision  is  not  necessary.  In  making  the  horizontal  incision 
the  knife  is  carried  not  merely  through  the  periosteum,  but  also  through 
the  shell  of  cartilage  which  surrounds  the  cancellated  tissue  of  the  de¬ 
veloping  bone.  The  plantar  portion  of  the  cartilage  is  reflected  off  the 
osseous  tissue  along  with  the  soft  parts.  By  means  of  a  gouge  and  sharp 
spoon  the  diseased  focus,  along  with  the  whole  of  the  surrounding  cancel¬ 
lated  bone,  can  readily  be  removed,  leaving  the  cartilaginous  shell  intact. 
If  desired,  the  cavity  may  be  filled  with  Mosetig-Moorhof ’s  iodoform- 
wax.  The  writer’s  experience,  however,  is  that  the  new  bone  forms  per¬ 
fectly  well  if  the  cavity  be  allowed  to  fill  simply  with  blood-clot. 

A  few  catgut  sutures  are  introduced  posteriorly  to  unite  the  divided 
insertion  of  the  tendo  Achillis  and  the  adjacent  cartilage.  No  drainage 
is  required  unless  a  sinus  exists,  in  which  case  the  cavity  should  be  stuffed 
with  iodoform  gauze.  If  the  operation  be  performed  before  the  articular 
cartilage  has  become  infected,  neither  the  calcaneo-astragaloid  nor  the 
calcaneo-cuboid  joints  are  opened  into.  As  the  result  of  leaving  the 
cartilage  the  bone  is  very  largely  re-formed. 

After-treatment.  The  after-treatment  consists  in  keeping  the 
foot  at  right  angles  and  avoiding  pressure  on  the  heel.  In  the  adult  this 
is  best  done  by  an  anterior  metal  suspension  splint,  which  is  fixed  to  the 
limb  above  and  below  the  wound  by  means  of  a  plaster  of  Paris  bandage. 
The  splint  is  provided  with  hooks,  to  enable  the  limb  to  be  suspended 
from  a  cradle.  Though  there  is  very  little  re-formation  of  bone  in  the 
adult  the  result  is  very  satisfactory,  especially  if  a  pad  be  worn  inside  the 
heel  of  the  boot. 

OPERATIONS  FOR  TUBERCULOUS  DISEASE  OF  THE 

ANKLE-JOINT 

Operation.  In  tuberculous  disease  of  the  ankle-joint  which  has 
advanced  in  spite  of  rest  and  constitutional  treatment,  the  writer  almost 
invariably  excises  the  joint  by  Kocher’s  method  of  dividing  the  anterior 
and  external  lateral  ligaments  of  the  ankle  and  then  dislocating  the 
foot  inwards.  A  long  J-shaped  incision  is  made  at  the  outer  aspect  of 
the  ankle.  The  vertical  limb  of  the  incision  extends  well  up  behind  the 
lower  part  of  the  fibula,  while  the  curved  portion,  which  reaches  down 
to  the  peroneal  tubercle,  is  carried  up  on  to  the  dorsum,  to  end  opposite 
the  tendon  of  the  peroneus  tertius  just  external  to  the  musculo-cutaneous 
(superficial  peroneal)  nerve.  The  external  saphenous  vein  and  nerve 
lie  immediately  below  the  incision. 

The  skin  flap,  along  with  the  fascia  and  the  periosteum  covering  the 
external  malleolus,  is  dissected  forwards  off  the  peronei,  the  external 
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malleolus,  and  the  anterior  ligament  of  the  tibio-fibular  articulation. 
Below  and  in  front  of  the  malleolus  the  flap  is  dissected  off  the  origin  of 
the  extensor  brevis  digitorum,  the  outer  attachments  of  the  lower  division 
of  the  anterior  annular  (cruciate)  ligament,  the  broad  anterior  fasciculus 
of  the  external  lateral  ligament,  and  the  outer  part  of  the  thin  anterior 
ligament.  It  is  through  the  latter  structure  that  the  disease  in  the 
joint  is  very  liable  to  penetrate.  The  abscess  which  results  is  generally 


Fig.  89.  A  Caseous  Tuberculous  Focus  in  the  Head  and  Neck  of  the 
Astragalus.  This  had  given  rise  to  secondary  synovial  disease  of  the  ankle,  the 
astragalo-calcanean  and  the  astragalo-scaphoid  joints.  The  skiagram  was  taken 
before  operation  from  a  child  aged  three  and  a  half  years.  The  astragalus  was 
excised  and  the  cartilages  and  synovial  membrane  of  the  adjacent  joints  removed. 
The  foot  was  maintained  in  good  position  by  a  nail  driven  through  the  soft  parts 
of  the  heel  and  the  os  calcis  into  the  tibia.  (By  Dr.  E.  Price.) 

covered  by  the  flap,  and  is  therefore  easily  dissected  off  its  deep  surface 
after  it  has  been  reflected. 

The  sheaths  of  the  two  peroneal  tendons  are  next  slit  up,  the  tendons 
themselves  are  divided  a  little  in  front  of  the  external  malleolus,  and 
the  portions  above  are  detached  along  with  the  periosteum  from  the 
groove  behind  the  fibula. 

The  base  of  the  flap,  including  the  extensor  tendons,  is  now  retracted 
well  forwards  and  inwards  so  as  to  allow  of  the  detachment  of  the  an- 


F  G  H  I  K  L 

Fig.  90.  Excision  of  the  Ankle  by  Kocher's  External  J-shaped  Incision. 
The  flap,  including  the  periosteum  covering  the  external  malleolus,  has  been 
reflected  forwards ;  the  peroneal  tendons  with  their  sheath  slit  up  are  seen  behind 
the  fibula;  the  body  of  the  astragalus  has  been  exposed  by  dividing  the  anterior 
ligament  immediately  in  front  of  the  anterior  fasciculus  of  the  external  lateral 
ligament.  The  external  tendons,  the  anterior  annular  ligament,  and  the  origin  of 
the  extensor  digitorum  brevis  are  exposed  at  the  lowest  part  of  the  wound. 
a,  Peroneus  tertius  tendon ;  b,  Extensor  digitorum  longus ;  c,  Anterior  annular 
ligament;  d,  External  lateral  ligament;  e,  Astragalus;  f,  Extensor  digitorum 
brevis;  g,  External  annular  ligament;  h,  External  malleolus;  1,  Peronei  tendons; 
k,  Periosteum ;  l,  Sheath  of  the  peronei  tendons. 

The  next  step  consists  in  dividing  the  bands  of  the  external  lateral 
ligament  by  carrying  the  knife  well  upwards  under  cover  of  the  external 
malleolus.  By  wrenching  the  foot  forcibly  inwards,  it  can  now  be  com¬ 
pletely  dislocated  over  the  internal  malleolus  so  that  the  sole  looks 
almost  directly  upwards.  The  upper  surface  of  the  astragalus  (talus) 
is  thus  thrust  downwards  and  outwards  into  the  wound,  and  a  free 
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terior  ligament  subperiosteally  from  the  anterior  border  of  the  lower  end 
of  the  tibia  as  far  inwards  as  the  internal  malleolus.  The  same  ligament 
is  also  detached  from  the  neck  of  the  astragalus  (talus),  but  the  astra- 
galo-scaphoid  (talo-navicular)  joint  is  not  opened  into  at  this  stage. 


ab  c 
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Fig.  91.  Further  Stage  of  the  Operation  shown  in  the  previous  Figure. 
The  anterior,  external,  and  posterior  ligaments  of  the  ankle  have  been  divided, 
and  the  joint  cavity  fully  exposed  by  forcible  dislocation  of  the  foot  inwards. 
The  peroneal  tendons  have  been  divided,  also  the  outer  attachment  of  the  lower 
division  of  the  anterior  annular  ligament,  a,  f,  Anterior  ligament  of  the  ankle; 
b,  Anterior  annular  ligament ;  c,  Astragalus ;  d,  Peroneus  tertius ;  e,  Extensor 
digitorum  brevis;  g,  k,  External  lateral  ligament  of  the  ankle;  h,  Peroneus  brecis; 
1,  Peroneus  longus;  l,  Astragalus;  m,  o,  Posterior  fasciculus  of  the  external 
lateral  ligament;  n,  p,  Posterior  ligament  of  the  ankle;  o,  Internal  malleolus; 
r,  s,  Peronei  tendons;  t,  External  annular  ligament;  u,  Middle  fasciculus  of  the 
external  lateral  ligament;  v,  Anterior  fasciculus  of  the  external  lateral  ligament; 
w,  External  malleolus;  x,  Tibia;  y,  Periosteum. 
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exposure  of  the  joint  is  obtained.  The  internal  lateral  (deltoid)  ligament 
is  left  intact  as  a  hinge  on  which  the  foot  rotates.  It  not  infrequently 
happens,  in  forcibly  dislocating  the  foot,  that  the  periosteum,  along  with 
the  internal  lateral  ligament,  is  either  partly  stripped  from  the  internal 
malleolus  or  a  portion  of  the  latter  is  broken  off;  this  is  rather  an  advan¬ 
tage  than  otherwise,  as  it  gives  better  exposure  of  the  inner  part  of  the 
joint  cavity. 

By  detaching  the  posterior  ligament,  along  with  the  transverse  liga¬ 
ment,  from  the  posterior  border  of  the  tibia,  the  foot  can  be  so  com¬ 
pletely  dislocated  that  every  part  of  the  joint  cavity  is  brought  well 
into  view. 

The  next  step  in  the  operation  consists  in  the  removal  of  all  the 
diseased  synovial  membrane,  care  being  taken  to  clear  out  the  recesses 
at  the  inner  and  posterior  aspects  of  the  joint.  The  thin  posterior  liga¬ 
ment  of  the  ankle-joint  had  better  be  removed  along  with  the  synovial 
membrane;  in  doing  this  the  deep  flexor  tendons  and  the  posterior 
tibial  vessels  and  nerve  must  not  be  injured.  The  internal  lateral  liga¬ 
ment  may  generally  be  left  intact. 

The  stage  is  now  reached  when  the  operator  decides  as  to  whether 
it  will  be  necessary  to  remove  the  whole  of  the  astragalus.  Some  sur¬ 
geons  recommend  its  removal  as  a  matter  of  routine  whether  it  be 
diseased  or  not,  the  reason  given  being  that  unless  the  whole  bone  be 
excised,  sufficient  access  is  not  obtained  for  the  removal  of  the  rest  of  the 
disease.  This  argument  does  not  apply,  however,  if  Kocher’s  dislocation 
method  be  adopted.  If  the  astragalus  itself  be  not  diseased,  the  writer 
prefers  simply  to  chisel  off  its  articular  surfaces.  In  doing  this  the  raw 
surfaces  left  must  be  carefully  shaped  so  that  the  remnant  of  the  bone  fits 
accurately  into  the  tibio-fibular  arch,  which  is  also  denuded  of  its  carti¬ 
lage.  If,  on  the  other  hand,  there  be  a  primary  focus  in  the  astragalus, 
if  it  be  the  seat  of  extensive  articular  caries,  or  if  the  disease  has  invaded 
the  astragalo-calcanean  (talo-calcanean)  joint,  the  whole  bone  must  of 
course  be  removed.  In  looking  for  a  primary  focus  in  the  astragalus  the 
upper  surface  of  its  neck  should  be  carefully  examined,  as  it  is  in  this 
situation  that  a  small  opening  is  not  infrequently  found  leading  into  the 
joint. 

To  remove  the  astragalus  the  head  should  first  be  freed.  This  is  done 
by  dividing  the  outer  attachment  of  the  lower  division  of  the  anterior 
annular  ligament  and  detaching  the  origin  and  posterior  part  of  the 
extensor  brevis  digitorum.  The  peroneus  tertius  and  extensor  tendons 
are  retracted  well  upwards  and  inwards.  The  posterior  and  outer  part 
of  the  astragalo-scaphoid  (talo-navicular)  capsule  is  now  exposed,  and 
by  dividing  it  in  the  coronal  plane  the  head  of  the  astragalus  (talus)  is 
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Fig.  92.  Further  Stage  of  the  Operation  shown  in  the  Two  previous 
Figures.  The  astragalus  has  been  removed,  exposing  the  articular  surfaces  of  the 
scaphoid  and  the  os  calcis.  The  internal  lateral  ligament  has  been  partly  detached 
subperiosteally  from  the  internal  malleolus;  the  posterior  ligament  of  the  ankle 
has  been  partly  removed,  exposing  the  deep  flexor  tendons  along  with  the  posterior 
tibial  vessels  and  nerves.  The  extensor  digitorum  brevis  has  been  divided  at  its 
origin  from  the  os  calcis.  a,  Anterior  annular  ligament;  b,  b,  Anterior  ligament 
of  the  ankle;  c,  Synovial  membrane;  d,  Peroneus  tertius;  e,  Internal  lateral 
ligament;  f,  Astragalo-scaphoid  ligament;  g,  Interosseous  ligament;  h,  Extensor 
digitorum  brevis;  1,  1,  Anterior  fasciculus  of  the  external  lateral  ligament; 
K,  k,  Peroneus  brevis;  l,  l,  Peroneus  longus;  m,  m,  Middle  fasciculus  of  the 
external  lateral  ligament;  n,  Os  calcis;  0,  0,  Posterior  fasciculus  of  the  external 
lateral  ligament;  p,  Posterior  tibial  nerve;  o,  Posterior  tibial  artery;  r,  Flexor 
digitorum  longus;  s,  Tibialis  posticus;  t,  Posterior  ligament;  u,  Internal  malleo¬ 
lus;  v,  External  annular  ligament;  w,  External  malleolus;  x,  Periosteum. 
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laid  bare.  A  sharp  hook  is  then  inserted  into  the  astragalus,  and  while 
the  bone  is  dragged  upwards  a  knife  is  introduced  beneath  it  so  as  to 
divide  the  strong  interosseous  ligament  between  it  and  the  os  calcis. 
To  completely  free  the  astragalus  all  that  is  needed  is  to  detach  it  from 
the  internal  lateral  (deltoid)  ligament;  to  do  this  the  foot  is  forcibly 
inverted  so  that  a  strong  sharp  hook  may  be  inserted  into  the  inner 
surface  of  the  astragalus,  which  is  dragged  downwards  and  outwards, 
while  the  internal  lateral  ligament  is  divided  close  to  the  bone,  or  sepa¬ 
rated  at  its  attachment  with  a  strong  sharp  rugine.  By  keeping  close  to 
the  bone  the  tendons  at  the  inner  ankle  (especially  the  tibialis  posticus) 
and  the  posterior  tibial  vessels  and  nerves  escape  injury. 

Having  removed  the  astragalus,  the  upper  surface  of  the  os  calcis 
is  freed  from  disease  by  removing  the  synovial  membrane  and  chiselling 
away  its  articular  surface.  The  synovial  membrane  of  the  astragalo- 
scaphoid  joint  is  then  examined;  if  it  be  found  infected  secondary  to 
the  focus  in  the  astragalus,  the  whole  of  the  astragalo-scaphoid  capsule 
must  be  removed,  and  along  with  it  the  posterior  articular  surface  of  the 
scaphoid  (navicular). 

The  removal  of  all  disease  having  been  effected,  the  next  step  is  to 
see  that  the  foot  is  accurately  fitted  into  the  tibio-fibular  arch,  and 
securely  fixed  there  at  a  right  angle,  with  no  tendency  either  to  inversion 
or  eversion.  The  ultimate  functional,  as  well  as  cosmetic,  result  depends 
largely  on  the  care  with  which  this  part  of  the  operation  is  carried  out. 

Reference  has  already  been  made  to  the  careful  shaping  of  the 
astragalus  in  removing  its  articular  surfaces.  When  this  bone  has  been 
completely  removed  it  is  generally  necessary  to  reduce  the  breadth  of 
the  os  calcis  by  chiselling  off  the  sustentaculum  tali.  If  this  precaution 
be  not  taken  permanent  deformity  results;  the  foot  becomes  displaced 
outwards  and  the  internal  malleolus  projects  unduly. 

The  articular  surface  on  the  upper  aspect  of  the  os  calcis  must  be 
removed  so  as  to  leave  a  horizontal  surface;  this  is  attained  by  making 
the  slice  slightly  wedge-shaped,  the  base  of  the  wedge  being  directed 
posteriorly.  If  this  point.be  not  attended  to,  when  the  bones  are  brought 
into  apposition  it  will  be  found  that  the  foot  is  too  much  flexed  towards 
the  dorsum.  Again,  when  the  astragalus  has  been  removed,  the  external 
malleolus  must  be  shortened  somewhat,  and  it  is  an  advantage  to  gouge 
away  part  of  the  outer  surface  of  the  os  calcis  so  as  to  leave  a  slightly 
hollowed  out  raw  surface  to  receive  it. 

To  keep  the  bones  accurately  and  firmly  in  position  during  the  healing 
of  the  wound  the  writer  is  in  the  habit  of  using  a  long,  square,  plated 
nail,  which  is  driven  through  the  skin  of  the  heel,  the  os  calcis  (cal¬ 
caneus),  and  the  remains  of  the  astragalus  (if  not  completely  removed) 
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up  into  the  tibia  for  a  couple  of  inches  or  so.  Great  care  must  be  taken 
to  see  that  the  assistant  holds  the  foot  in  the  best  possible  position  while 
the  nail  is  being  driven  in. 

Before  closing  the  wound  the  divided  peroneal  tendons  are  sutured 
and  replaced  behind  the  external  malleolus,  and  if  possible  secured  there 
by  stitching  any  remains  of  the  sheath  and  deep  fascia  over  them  with 
buried  catgut  sutures.  If  the  peroneal  sheaths  have  become  secondarily 


Fig.  93.  Result  of  Excision  of  the  Ankle.  Skiagram  taken  six  years  after 
an  operation  performed  when  the  child  was  nine  years  of  age.  The  astragalus 
was  not  completely  removed.  There  is  no  inversion  or  eversion,  and  no  lateral 
displacement  of  the  foot;  the  internal  malleolus  is  a  little  more  prominent  than 
the  external.  The  foot  is  shorter  and  narrower  than  its  fellow.  There  is  only 
very  slight  movement  at  the  ankle  itself,  but  this  is  partly  compensated  for  by 
exaggerated  movement  at  the  mid-  and  posterior  tarsal  joints.  The  limb  is 
24  inch  shorter  than  its  fellow.  (By  Dr.  E.  Price.) 

infected  they  must  of  course  be  carefully  dissected  away.  The  same 
applies  to  the  sheaths  of  the  flexor  tendons  at  the  inner  ankle. 

Abscess  formation  in  the  region  of  the  external  malleolus  has  already 
been  referred  to.  An  abscess  in  the  region  of  the  internal  malleolus  does 
not,  as  a  rule,  call  for  a  separate  incision  at  the  inner  side  of  the  ankle. 
After  the  bones  have  been  dealt  with,  what  remains  of  the  abscess  can 
readily  be  dissected  away  from  within  at  the  close  of  the  operation. 

If  desirable,  drainage  may  be  provided  for  by  passing  a  tube  across 
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the  front  of  the  ankle  beneath  the  extensor  tendon  and  bringing  it  out 
through  a  button-hole  opening  just  in  front  of  the  internal  malleolus. 
Drainage,  however,  is  seldom  necessary  unless  the  disease  has  reached 
the  stage  of  sinus  formation. 

After-treatment.  The  after-treatment  is  greatly  facilitated  by 
the  use  of  the  nail,  which  is  kept  in  for  three  weeks  or  so.  The  patient 

is  quite  unconscious  of  its 
presence,  and  as  it  gradually 
becomes  somewhat  loosened, 
its  removal  is  unattended 
with  pain.  The  limb  is  placed 
in  any  convenient  form  of 
posterior  splint  which  possesses 
a  foot-piece.  The  wound  is 
dressed  in  a  fortnight  to 
take  out  the  stitches,  and  a 
week  or  two  later  the  nail  is 
removed  and  a  plaster  of  Paris 
case  applied. 

Results.  Of  the  sixteen 
excisions  of  the  ankle  per¬ 
formed  by  the  writer  in  the 
last  ten  years,  eleven  have 
been  traced.  Three  of  these 
died  of  general  tuberculosis. 
In  the  remainder  there  is  no 
return  of  the  disease  and  the 
wounds  are  all  soundly  healed. 
The  functional  result  is  good 
in  all  but  one  case  in  which 
both  ankles  were  excised.  In 
this  patient  both  feet  are  dis¬ 
placed  outwards  and  consid¬ 
erable  discomfort  exists  from 
pressure  on  the  prominent  internal  malleolus.  In  two  others  there  is 
slight  outward  displacement  of  the  foot,  which,  however,  gives  rise  to 
no  inconvenience.  The  remainder  are  able  to  walk  well  without  irons 
or  lateral  supports  of  any  kind.  Two  indulge  freely  in  football.  Osseous 
ankylosis  is  present  in  one  case,  and  this  is  compensated  for  by  the 
increased  mobility  of  the  anterior  and  mid-tarsal  joints.  In  the  re¬ 
mainder  there  is  slight  flexion  and  extension  at  the  ankle.  In  one 
the  peroneal  tendons  are  displaced  in  front  of  the  external  malleolus. 


Fig.  94.  Result  of  Excision  of  the 
Ankle  and  Astragalus.  Skiagram  taken 
nine  years  after  an  operation  performed 
when  the  child  was  two  years  old.  There 
is  no  inversion  or  eversion,  and  no  lateral 
displacement  of  the  foot;  there  is  movement 
at  the  ankle  in  the  direction  of  dorsiflexion 
to  the  extent  of  150.  (By  Dr.  E.  Price.) 
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The  disease  was  purely  synovial  in  half  the  cases;  in  the  other  half, 
with  the  exception  of  two,  the  primary  disease  was  in  the  astragalus. 
An  abscess  or  fistula  was  present  in  one-third  of  the  cases.  The  average 
duration  of  stay  in  hospital  before  dismissal  with  the  limb  in  plaster  of 
Paris  was  four  weeks. 

MIKULICZ’S  OSTEOPLASTIC  RESECTION  OF  THE  FOOT 

This  operation  is  indicated  in  tuberculous  disease  of  the  posterior 
tarsus  when  the  soft  parts  above  the  heel  are  so  involved  that  disarticula¬ 
tion  at  the  ankle  is  out  of  the  question.  The  procedure  consists  in  the 
removal  of  the  soft  parts  of  the  heel  together  with  the  astragalus  and 
os  calcis,  and  the  approximation  (after  sawing  off  the  articular  surfaces) 
of  the  scaphoid  and  cuboid  to  the  tibia  and  fibula,  the  foot  being  main¬ 
tained  in  the  extreme  equinus  position  so  that  the  patient  walks  on  the 
heads  of  the  metatarsal  bones  with  the  toes  hyperextended. 

With  the  patient  placed  in  the  lateral  or  prone  position,  a  transverse 
incision  is  made  across  the  sole  from  the  tuberosity  of  the  scaphoid  to 
a  little  behind  the  base  of  the  fifth  metatarsal  bone.  A  second  trans¬ 
verse  incision  is  made  behind  the  ankle  between  the  centre  of  the  bases 
of  the  malleoli.  '  The  extremities  of  these  incisions  are  joined  by  two 
oblique  incisions  placed  one  on  each  side  of  the  ankle.  All  four  incisions 
extend  down  to  the  bone.  The  foot  is  forcibly  dorsiflexed  and  the  ankle- 
joint  is  opened  from  behind.  With  the  foot  still  further  flexed  towards 
the  leg,  the  ligaments  of  the  joint  are  divided  and  the  soft  parts  are  dis¬ 
sected  off  the  astragalus  until  the  scaphoid  and  cuboid  are  reached. 
If  the  ankle-joint  itself  be  free  from  disease,  the  dorsal  bridge  of  soft 
parts  should  be  separated  as  far  as  possible  subperiosteally,  while  if  the 
ankle-joint  be  diseased  the  anterior  ligaments  should  be  removed,  care 
being  taken  not  to  wound  the  dorsalis  pedis  artery,  which,  through  its 
anastomosis  with  the  external  plantar,  is  the  main  source  of  blood-supply 
to  the  remainder  of  the  foot.  If  the  mid-tarsal  joint  be  diseased,  the 
scaphoid  and  cuboid  should  be  sawn  across  without  opening  into  it, 
or,  if  necessary,  the  section  should  be  made  further  forwards  through  the 
cuneiform  bones  and  the  cuboid;  if,  on  the  other  hand,  the  mid-tarsal 
joint  be  healthy,  the  astragalus  and  os  calcis  may  be  removed  before  the 
articular  surfaces  of  the  scaphoid  and  cuboid  are  sawn  off.  The  articular 
surfaces  of  the  tibia  and  fibula  are  next  sawn  off  horizontally,  and,  after 
ligaturing  the  vessels,  the  remainder  of  the  foot  is  brought  into  a  line 
with  the  leg  and  maintained  in  this  position  by  wiring  the  bones.  If  the 
tarsal  bones  have  been  sawn  vertically  and  the  tibia  and  fibula  horizon¬ 
tally,  as  they  should  be,  the  metatarsals  will  be  in  the  same  straight  line 
as  the  leg. 
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The  divided  ends  of  the  posterior  tibial  nerve  should  be  sutured  if 
possible,  but  if  this  cannot  be  done  no  great  harm  results,  as  the  intrinsic 
muscles  of  the  foot  are  of  very  little  use  after  this  operation.  Rose 
‘  dissects  the  nerve  out  beforehand  and  takes  care  to  leave  it  intact  ’ 
(Cheyne  and  Burghard,  A  Manual  of  Surgical  Treatment ,  vol.  iv, 
p.  248). 

When  the  wound  is  sutured,  the  soft  tissues  on  the  dorsum  form 
a  redundant  fold  opposite  what  was  the  centre  of  the  lateral  incisions; 
this  redundancy,  however,  gradually  disappears.  Drainage  is  seldom 
necessary,  but  if  desirable  a  tube,  or  strip  of  iodoform  gauze,  may  be 
passed  across  the  limb  beneath  the  redundant  bridge  of  soft  tissues. 

A  strip  of  strong  aluminium,  or  malleable  iron,  should  be  applied  to 
the  posterior  aspect  of  the  limb  and  bent  forwards  at  a  right  angle  op¬ 
posite  the  metatarso-phalangeal  joints  so  as  to  keep  the  phalanges  hyper- 
extended.  As  soon  as  the  wound  is  healed  a  plaster  of  Paris  case  is 
applied. 

The  disadvantages  of  this  operation  are  ( 1 )  that  should  osseous 
ankylosis  not  occur,  the  functional  result  is  very  unsatisfactory;  (2)  it 
is  often  a  long  time  before  the  patient  is  able  to  bear  his  weight  on  the 
limb;  (3)  the  special  boot  which  is  required  is  difficult  to  make;  (4)  the 
limb  is  lengthened,  consequently  the  sole  of  the  opposite  boot  must  be 
thickened. 

The  above  operation  may  be  converted  into  a  complete  tar  sect  omy 
by  making  the  transverse  incision  across  the  sole  a  little  further  forwards, 
and  by  dissecting  the  tarsal  bones  off  the  tissues  on  the  dorsum  as  far 
as  the  bases  of  the  metatarsal  bones,  which  are  then  sawn  across. 


CHAPTER  IX 


OPERATIONS  FOR  TUBERCULOUS  DISEASE  OF  THE 

KNEE-JOINT 

j. 

In  all  cases  where  a  doubt  exists  as  to  whether  conservative  treatment 
should  be  tried  in  the  first  instance,  a  skiagram  should  be  taken.  If  a 
bone  focus  be  revealed,  operation  should  be  performed  without  delay. 
If,  on  the  other  hand,  there  be  no  bone  disease,  conservative  treatment 
may  be  tried  in  the  early  stages  of  the  disease,  but  should  no  improve¬ 
ment  occur  within  three  months  operation  should  be  resorted  to;  this 
applies  especially  to  young  children,  as  the  disease  generally  runs  a  more 
rapid  course  in  them  than  in  adolescents  and  adults. 

OPERATIONS  FOR  TUBERCULOUS  DISEASE  OF  THE  SYNOVIAL 

MEMBRANE 

/ 

When  the  disease  in  the  synovial  membrane  is  primary,  and  forms 
a  localized  focus  which  has  not  yet  perforated  into  the  joint,  excellent 
results  are  obtained  by  arthrotomy  and  removal  of  the  affected  area  of 
synovial  membrane.  If  the  focus  be  limited,  the  joint  may  be  opened  by 
a  longitudinal  incision  on  one  or  other  side  of  the  patella,  according  to 
the  seat  of  disease,  or  if  preferred,  the  incision  may  be  more  or  less 
curved  so  as  to  enable  a  flap  to  be  dissected  back.  When  the  disease  is 
less  accessible,  or  affects  a  larger  area,  the  joint  should  be  more  freely 
opened,  either  by  dividing  the  patellar  ligament  by  the  lower  curved  in¬ 
cision  of  Textor,  or  by  detaching  the  tubercle  of  the  tibia  and  everting  the 
quadriceps  apparatus  by  means  of  Kocher’s  external  J-shaped  incision. 

The  diseased  synovial  membrane  may  either  be  clipped  away  after 
dissecting  the  divided  capsule  from  its  outer  aspect,  or  the  joint  may  be 
freely  opened  into  first,  and  the  diseased  membrane  then  dissected  off 
the  capsule.  In  either  case  care  should  be  taken  not  to  cut  into  the 
tuberculous  tissue. 

When  the  disease  occupies  the  suprapatellar  pouch,  a  curved  incision, 
with  its  convexity  upwards,  is  made  above  the  patella.  The  lower  part 
of  the  quadriceps,  along  with  the  skin,  is  reflected  downwards  off  the 
synovial  pouch,  and  the  latter  is  then  dissected  off  the  supratrochlear 
portion  of  the  femur.  Before  closing  the  wound  the  quadriceps  is  united 
with  buried  catgut  sutures.  Passive  movement  is  begun  in  about  three 
weeks,  and  a  fortnight  later  the  patient  is  allowed  to  begin  to  use  the  limb. 
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In  diffuse  tuberculous  disease  of  the  synovial  membrane  when  the 
disease  is  aggravated,  and  especially  when  it  has  extended  to  the  peri¬ 
articular  structures,  an  H-shaped  incision  may  be  employed  with  advan¬ 
tage.  Cheyne  and  Burghard  recommend  this  as  the  best  routine  incision 
for  arthrectomy.  ‘  The  vertical  incisions  should  reach  from  the  upper 
limit  of  the  suprapatellar  pouch  well  on  to  the  anterior  surface  of  the 
tibia,  and  should  be  from  i  inch  to  ij4  inches  away  from  the  edges  of  the 
patella.  These  are  deepened  until  the  tendon  of  the  quadriceps  extensor 
is  exposed.  Division  of  this  displays  the  fibrous  capsule  of  the  joint 
covered  by  fat  and  loose  cellular  tissue  1  ( Manual  of  Surgical  Treatment, 
Part  IV,  p.  209).  The  transverse  incision  which  unites  the  vertical 
incisions  crosses  the  centre  of  the  patella. 

In  cases  of  average  severity  the  writer  prefers  the  external  J-shaped 
incision  of  Kocher.  The  advantage  of  this  procedure  is  that,  in  addition 
to  giving  sufficient  access  to  the  disease,  it  preserves  the  quadriceps 
apparatus  intact.  The  operation  is  performed  as  follows : — 

Incision.  The  incision,  which  is  external  and  somewhat  J-shaped, 
begins  3  to  4  inches  above  the  upper  border  of  the  tibia,  extends  vertically 
downwards  about  a  finger’s  breadth  external  to  the  patella,  crosses  the 
outer  tuberosity  of  the  tibia,  and  then  curves  inwards  about  1  inch  below 
the  tubercle  of  the  tibia  to  end  a  little  to  the  inner  side  of  the  crest.  The 
integuments  and  the  fascia  lata  having  been  divided,  the  fleshy  fibres  of 
the  vastus  externus  (lateralis)  are  exposed  in  the  upper  part  of  the 
wound,  while  below  is  its  aponeurotic  tendon,  which  forms  that  part  of 
the  capsular  ligament  of  the  joint  known  as  the  external  lateral  patellar 
ligament.  These  structures,  along  with  the  subjacent  synovial  membrane, 
are  divided  along  the  whole  length  of  the  wound,  and  the  outer  aspect  of 
the  joint  is  thus  freely  opened  into  (external  arthrotomy  of  the  knee). 

Free  exposure  of  the  interior  of  the  joint.  The  outer  border  of  the 
patellar  ligament  is  defined  and  followed  to  its  insertion  into  the  lower 
part  of  the  tubercle  of  the  tibia,  below  which  the  periosteum  is  divided 
downwards  and  inwards  for  a  short  distance.  The  insertion  of  the 
patellar  ligament  is  now  detached  along  with  the  tubercle  of  the  tibia  and 
the  periosteum  immediately  below  it,  care  being  taken  to  retain  the 
attachment  of  the  latter  to  the  bone  lower  down.  In  the  adult  the 
tuberosity  is  detached  with  the  chisel,  while  in  the  child  the  knife  alone 
suffices,  as  the  tuberosity  is  cartilaginous.  The  interior  of  the  joint  is 
freelv  exposed  to  view  by  dislocating  the  whole  of  the  lower  part  of  the 
quadriceps  apparatus  over  to  the  outer  side  of  the  knee,  and  at  the  same 
time  turning  it  inside  out,  so  that  the  cartilaginous  surface  of  the  patella 
becomes  directed  upwards.  Before  this  can  be  accomplished,  however, 
it  is  necessary  to  open  the  joint  more  freely  from  the  front  by  hooking 
the  patellar  ligament  forwards  and  outwards,  and  then  separating  the 


Fig.  95-  The  Arthrotomy  Stage  of  Excision  of  the  Knee  by  Kocher’s 
external,  slightly  J-shaped  Incision.  The  joint  has  been  opened  by  dividing 
the  lower  fibres  of  the  vastus  externus,  the  capsule,  and  the  synovial  membrane. 
The  outer  part  of  the  infrapatellar  pad  of  fat  has  been  divided;  below  it  is  seen 
the  cartilaginous  tubercle  of  the  tibia  and  the  adjacent  periosteum  partly  detached 
from  the  anterior  surface  of  the  tibia,  a,  Vastus  externus;  b,  b,  b,  Synovial  mem¬ 
brane;  c,  c,  Capsule;  d,  Tibia;  e,  Periosteum;  f,  Tubercle  of  the  tibia;  g,  External 
condyle;  h,  Infrapatellar  pad;  i,  Patella;  k,  Suprapatellar  pouch. 

debris,  the  quadriceps  flap  can  be  dislocated  without  difficulty.  To  enable 
the  interior  of  the  joint  to  be  still  more  freely  exposed,  the  crucial  liga¬ 
ments  are  now  divided,  and,  if  necessary,  the  lateral  ligaments  may  be 
more  or  less  completely  detached  subperiosteally  from  the  femoral 
condyles. 

Before  proceeding  further,  the  interior  of  the  joint  is  carefully  ex- 
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capsule  and  thick  infrapatellar  pad  of  fat  from  the  anterior  edge  of  the 
upper  end  of  the  tibia.  If  there  be  no  strong  intra-articular  adhesions, 
and  especially  if  the  cavity  of  the  joint  contains  a  quantity  of  tuberculous 
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amined  and  the  extent  of  the  disease  ascertained.  When,  as  is  generally 


Fig.  96.  Further  Stage  of  Excision 
of  the  Knee  by  Kocher’s  Incision.  The 
infrapatellar  pad  of  fat,  the  synovial 
membrane  covering  its  upper  surfaces, 
the  tubercle  and  adjacent  periosteum  have 
been  more  completely  separated  from  the 
tibia  so  as  to  allow  the  lower  part  of  the 
quadriceps,  the  patella,  and  the  patellar 
ligament  to  be  completely  everted  and 
displaced  over  to  the  inner  side  of  the 
knee.  The  synovial  membrane  is  well 
seen,  as  is  also  that  lining  the  supra¬ 
patellar  pouch,  a,  Vastus  externus;  b, 
b,  b,  Periosteum ;  c,  c,  c,  Synovial  mem¬ 
brane;  d,  d,  d,  Capsule;  e,  Femur;  f, 
Ligamentum  mucosum ;  g,  g,  Tubercle; 
h,  Tibia;  1,  Patellar  ligament;  k,  Infra¬ 
patellar  pad;  l,  Patella;  m,  Rectus  tendon. 


the  case,  the  synovial  membrane 
is  diseased  throughout,  the  crucial 
ligaments  must  be  removed,  other¬ 
wise  sufficient  access  cannot  be 
got  for  the  removal  of  the  syno¬ 
vial  membrane  lining  the  pouches 
behind  the  condyles. 

Removal  of  the  synovial  mem¬ 
brane.  This  should  be  done  by 
toothed  forceps  and  knife  dissec¬ 
tion,  aided  by  scissors  curved  on 
the  flat.  When  the  right  knee  is 
being  operated  on,  the  dissection 
is  most  conveniently  effected  from 
below  upwards.  The  whole  of  the 
infrapatellar  pad  of  fat  and  the 
synovial  membrane  covering  its 
upper  surface  is  first  removed, 
then  that  lining  the  deep  surface 
on  the  quadriceps  on  either  side  of 
and  above  the  patella,  including 
the  anterior  wall  of  the  subcrureus 
bursa.  When  the  summit  of  the 
pouch  has  been  reached,  its  pos¬ 
terior  wall,  along  with  the  sub- 
synovial  fat — often  considerably 
thickened  from  chronic  oedema — 
is  dissected  cleanly  off  the  supra¬ 
trochlear  portion  of  the  femur. 
The  synovial  membrane  covering 
the  lateral  aspects  of  the  condyles 
is  more  closely  adherent  to  the 
bone.  Care  must  be  taken  to  see 
that  all  the  membrane  is  removed 
from  the  inner  side  of  the  joint, 
where  it  is  reflected  from  the 
internal  condyle  on  to  the  adja¬ 
cent  portion  of  the  capsule. 

With  the  knee  fully  flexed  and 
the  assistant  supporting  the  leg 
vertically,  and  at  the  same  time 
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drawing  the  upper  end  of  the  tibia  forwards,  the  operator  now  detaches 
the  semilunar  cartilages  from  the  upper  surface  of  the  tibia  and  dissects 
the  crucial  ligaments  cleanly  away  from  the  intercondyloid  notch ;  or,  if 
preferred,  he  may  simply  clear  the  intercondyloid  notch  and  leave  the 
semilunar  cartilages  to  be  removed  at  the  same  time  that  the  articular 
cartilage  is  sawn  off  the  tibia. 

The  sawing  of  the  hones.  With  regard  to  the  articular  surfaces  of 
the  bones,  they  may  either  be  sawn  off  so  as  to  leave  two  flat  surfaces, 
or  the  operator  may  follow  the  advice  of  Kocher  and  saw  the  tibia  so  as 
to  leave  a  concave  surface,  while  the  femur  is  sawn  so  as  to  leave  a  cor¬ 
respondingly  convex  surface.  If  the  former  plan  be  adopted,  an  ordinary 
amputation  saw  with  a  movable  back  will  suffice.  The  latter  method, 
which  requires  some  little  practice,  necessitates  the  use  of  a  bow  saw  so 
made  that  its  blade,  which  should  be  narrow,  may  be  fixed  at  any  angle. 
In  primary  synovial  disease  only  a  thin  slice  should  be  removed  from  the 
tibia.  The  saw  should  be  kept  in  a  plane  exactly  parallel  to  the  articular 
surface,  and  caution  should  be  exercised  when  the  posterior  edge  of 
the  bone  is  approached. 

In  sawing  the  femur  it  must  be  remembered  that  the  shaft  of  the 
femur  does  not  occupy  the  axis  of  the  thigh.  The  upper  end  is  thrust 
outwards  by  its  head  and  neck,  but  owing  to  the  greater  length  of  the 
internal  condyle  as  compared  with  the  external,  the  lower  surfaces  of 
both  lie  in  the  same  horizontal  plane  when  the  patient  stands  erect.  It 
follows,  therefore,  that  the  femur  must  be  sawn  in  a  plane  at  right  angles 
to  the  axis  of  the  limb  and  not  to  that  of  the  femur,  or,  what  comes  to 
the  same  thing,  in  a  plane  parallel  to  the  under  surface  of  the  condyles. 
Unless  this  rule  be  kept  in  mind,  the  inexperienced  operator  is  liable  to 
remove  too  much  bone  from  the  internal  condyle,  with  the  result  that 
when  the  tibia  is  brought  into  position  it  is  found  to  be  misdirected  in¬ 
wards.  Another  error  which  is  even  more  liable  to  be  committed  is  the 
removal  of  too  much  bone  from  the  front  and  too  little  from  the  back 
of  the  condyles,  the  result  being  that  when  the  bones  are  brought  into 
apposition  the  leg  is  tilted  forwards  so  as  to  produce  an  angular  genu 
recurvatum.  It  is  not  a  bad  fault,  however,  to  err  a  little  in  the  opposite 
direction  and  direct  the  saw  a  trifle  upwards  as  well  as  backwards,  so 
as  to  produce  a  few  degrees  of  flexion,  the  cosmetic  as  well  as  the  func¬ 
tional  result  of  which  is  rather  better  than  that  produced  by  an  absolutely 
straight  limb. 

When  there  is  no  osseous  disease  of  the  femur,  there  is  no  necessity 
to  remove  more  than  the  lower  third  of  the  condyles,  so  that,  laterally, 
the  section  should  fall  below  the  level  of  the  attachment  of  the  lateral 
ligaments.  When,  as  in  this  operation,  the  patella  is  left,  it  is  well  to 
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saw  off  its  articular  surfaces.  A  corresponding  flat  surface  is  fashioned 
for  it  on  the  femur  by  sawing  off  the  remains  of  the  prominent  external 
condylar  portion  of  the  trochlear  surface  of  the  femur. 

The  next  step  is  the  removal  of  the  remains  of  the  synovial  membrane 
from  the  back  part  of  the  joint,  namely,  that  which  covers  the  posterior 
ligament  as  well  as  that  which  lines  the  pouches  behind  the  remains  of 
the  condyle.  While  this  is  being  done,  the  knee  should  be  flexed,  and  the 
tibia  and  femur  should  be  drawn  as  widely  apart  as  possible  so  as  to 
stretch  out  the  posterior  ligament.  Much  assistance  will  be  got  by  drag¬ 
ging  the  lower  end  of  the  femur  upwards  and  backwards  with  a  strong 
double  hook  placed  in  what  remains  of  the  intercondyloid  notch.  The  pos¬ 
terior  ligament  is  freed  from  synovial  membrane  by  means  of  scissors 
curved  on  the  flat.  The  azygos  artery,  which  generally  spurts,  is  secured 
with  forceps  and  ligatured.  Unless  the  ligament  itself  is  infiltrated  with 
tubercle,  it  should  not  be  removed,  as  it  not  only  protects  the  popliteal 
artery  from  injury,  but  forms  a  barrier  against  tuberculous  infection  of 
the  popliteal  space.  Any  tuberculous  membrane  about  the  sheath  of  the 
tendon  of  the  popliteus  muscle  should  be  followed  up  and  removed. 
Finally,  a  careful  search  should  be  made  for  a  sinus  leading  through  the 
posterior  ligament  into  an  abscess  in  the  popliteal  space,  or  into  the  semi¬ 
membranosus  bursa.  If  necessary,  a  counter-opening  should  be  made 
posteriorly  by  cutting  down  on  the  blades  of  dressing  forceps  projected 
backwards  under  the  skin  from  the  main  wound  so  as  to  avoid  the  vessels. 

Arrest  of  hcemorrhage  and  drainage.  These  may  be  with  advantage 
considered  under  the  same  heading.  In  the  absence  of  sinuses  and  mixed 
infection  there  is  no  necessity  for  drainage,  provided  ( i )  that  no  anti¬ 
septic  solution  be  used  to  wash  out  the  wound,  and  (2)  that  the  bleeding 
be  carefully  arrested  before  closing  the  wound.  The  best  way  to  prevent 
after-bleeding  is  not  only  to  see  that  all  the  bleeding  points  are  carefully 
ligatured,  but  also  to  avoid  using  a  tourniquet.  It  is  far  better  that  what¬ 
ever  bleeding  occurs  should  take  place  during,  and  not  after,  the  opera¬ 
tion.  The  vessels  forming  the  anastomosis  about  the  knee  are  compara¬ 
tively  small,  so  that,  with  a  good  assistant,  there  should  be  no  loss  of 
blood  worth  speaking  about.  In  ligaturing  some  of  the  vessels,  especially 
those  lying  in  or  close  to  the  periosteum,  the  catgut  may  have  to  be 
carried  under  the  vessel  by  means  of  a  curved  needle,  otherwise  the  liga¬ 
ture  will  slip.  Troublesome  oozing  may  be  arrested  by  the  pressure  of 
gauze  wrung  out  of  hot  saline  solution.  The  great  advantage  of  being 
able  to  dispense  with  drainage  is  that  the  original  dressing,  always  the 
most  secure,  need  not  be  changed  for  three  weeks  or  even  longer. 

Fixation  of  the  hones .  Considerable  difference  of  opinion  exists  as 
to  whether  any  step  should  be  taken  to  secure  firm  approximation  of  the 
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Fig.  97.  Later  Stage  of  Excision  of  the  Knee  by  Kocher’s  Incision.  The 
whole  of  the  synovial  membrane  has  been  removed,  with  the  exception  of  that  lin¬ 
ing  the  pouches  behind  the  condyles.  The  articular  surfaces  have  been  sawn  off 
the  patella,  the  tibia,  and  the  femur,  and  the  upper  part  of  the  trochlear  surface  of 
the  latter  has  been  removed  so  as  to  leave  a  flat  raw  surface  for  the  patella. 
Above  the  condyles  the  periosteum  is  seen  covering  the  lower  part  of  the  shaft  of 
the  femur;  between  the  patellar  ligament  and  the  internal  lateral  ligament  ap¬ 
pears  that  part  of  the  capsule  which  forms  the  internal  lateral  patellar  ligament; 
the  floor  of  the  wound  between  the  femur  and  the  tibia  is  occupied  by  the  poste¬ 
rior  ligament  of  the  knee-joint,  from  which  the  synovial  membrane  has  been  re¬ 
moved.  a,  a,  Femur;  b,  b,  Synovial  pouch;  c,  Posterior  ligament;  d,  d,  Tibia; 
e,  e,  Tubercle  of  the  tibia;  f,  f,  Periosteum;  g,  Infrapatellar  pad;  h,  Patellar 
ligament;  1,  Internal  lateral  patellar  ligament;  k,  Internal  lateral  ligament;  l, 
Patella;  m,  Tendon  of  the  rectus;  n,  Periosteum;  0,  Sawn  trochlear  surface  of 
femur. 
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sawn  surfaces  beyond  that  afforded  by  careful  external  splinting.  Of 
the  various  artificial  means  which  have  been  adopted  to  give  additional 
fixation  the  best  is  undoubtedly  by  means  of  two  long  square  nails,  each 
driven  from  the  tibia  obliquely  upwards  into  the  femur.  While  it  cannot 
be  said  that  the  introduction  of  the  nails  is  essential,  especially  when 
the  capsule,  the  lateral  ligaments,  and  the  quadriceps  apparatus  have 
been  preserved  practically  intact,  it  must  be  admitted,  on  the  other  hand, 
that  in  cases  in  which  the  patella  has  been  removed,  and  both  lateral 
ligaments  divided,  the  nails  are  a  distinct  advantage.  If  properly  intro¬ 
duced  they  certainly  do  no  harm, — indeed,  the  patient  is  quite  unconscious 
of  their  presence.  Not  only  do  the  nails  ensure  osseous  union,  but  they 
also  render  the  after-treatment  much  easier.  The  firm  fixation  afforded 
by  the  nails  does  away  with  any  necessity  for  complicated  splints,  and 
plaster  of  Paris  need  not  be  employed  until  after  the  wound  is  soundly 
healed.  For  these  reasons  the  writer  makes  frequent  use  of  the  nails 
after  excision  in  the  adult,  even  by  Kocher's  method.  While  introducing 
them  the  surgeon  should  satisfy  himself  that  the  assistant  is  holding  the 
bones  accurately  and  firmly  in  position.  After  the  quadriceps  flap  has 
been  replaced,  but  not  yet  sutured,  each  nail  is  pushed  through  the  skin 
immediately  below  the  tuberosity  of  the  tibia  and  then  driven  obliquely 
upwards  into  the  opposite  femoral  condyle.  Care  must  be  taken  that 
the  nails  are  kept  sufficiently  parallel  to  the  bones  to  prevent  their  points 
from  penetrating  into  the  popliteal  surface  of  the  femur.  In  some  cases 
the  bones  are  found  to  have  been  so  firmly  united  by  the  one  nail  that  the 
introduction  of  a  second  is  unnecessary.  The  nail  should  be  of  such 
a  length  that  by  the  time  it  is  passed  well  into  the  femur  only  about 
inch  is  left  projecting  outside  the  skin:  the  advantage  of  this  is  that  the 
head  of  the  nail  may  be  covered  by  the  dressing. 

Closure  of  the  wound.  Before  closing  the  skin  wound  the  tubercle  of 
the  tibia  is  sutured  into  position  with  catgut  (wire  is  seldom  necessary) 
and  interrupted  sutures  of  the  same  material  are  used  to  close  the  incision 
in  the  vastus  externus  (lateralis)  and  subjacent  capsule.  The  skin  wound 
is  united  with  silkworm-gut,  in  preference  to  silk  and  catgut,  as  it  can  be 
left  in  for  a  longer  time  without  fear  of  setting  up  stitch  suppuration. 
It  is  better  not  to  use  intermediate  horsehair  sutures,  as  it  is  well  to  en¬ 
courage  the  blood-stained  serum  to  escape  between  the  silkworm-gut 
sutures. 

An  abundant  sterilized  gauze  dressing  should  extend  well  above  and 
below  the  wound.  Plenty  of  wool,  sterilized  or  sublimated,  should  be 
applied  outside  the  gauze,  taking  in  also  the  foot,  and  the  whole  is  fixed 
in  position  with  a  domett  bandage  applied  with  some  degree  of  firmness. 

The  splint  the  writer  prefers  is  the  one  used  by  Macewen  after  his 
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operation  for  knock-knee.  This  is  practically  a  Liston’s  long  splint,  with 
the  addition  of  a  posterior  support  extending  from  just  below  the  fold  of 
the  buttock  to  a  little  beyond  the  foot.  An  oval  opening  is  cut  out  op¬ 
posite  the  heel,  and  another  opposite  the  external  malleolus.  The  splint 
is  well  padded,  and  fixed  to  the  limb  with  a  roller  bandage  and  to  the 
chest  with  a  binder.  A  figure-of-eight  bandage  should  be  placed  sepa¬ 
rately  round  the  foot,  to  keep  it  at  a  right  angle.  The  posterior  part  of 
the  splint,  besides  giving  good  support  to  the  knee,  prevents  rocking  and 
rotation  outwards.  It  is  an  advantage  to  keep  the  hip  quiet,  at  any  rate 
until  the  wound  is  healed.  As  a  rule  the  dressing  need  not  be  disturbed 
until  the  end  of  the  third  or  fourth  week,  when  the  stitches  and  nails  may 
be  removed.  A  plaster  of  Paris  case  is  substituted  for  the  splint,  and  the 
patient  is  allowed  to  get  about  by  the  aid  of  crutches  and  a  patten.  This 
first  plaster  case  should  include  the  pelvis.  Two  or  three  months  later  the 
plaster  should  be  renewed,  but  without  including  the  hip.  As  a  rule  it  is 
not  advisable  to  allow  the  patient  to  bear  weight  on  the  limb  without 
some  support  until  six  months  have  elapsed  from  the  date  of  operation. 

OPERATIONS  FOR  TUBERCULOUS  DISEASE  OF  THE  KNEE-JOINT 
SECONpARY  TO  A  FOCUS  IN  ONE  OF  THE  BONES 

Unless  the  disease  is  so  extensive  that  amputation  is  called  for,  the 
operation  is  practically  the  same  as  that  above  described,  with  the  addi¬ 
tion  of  one  or  two  steps  directed  towards  the  removal  of  the  disease  in 
the  bone.  Small  foci,  whether  situated  in  one  of  the  condyles  or  tubero¬ 
sities,  are  dealt  with  by  thorough  curetting,  either  before  or  after  the 
articular  surface  of  the  affected  bone  has  been  removed.  A  sharp  spoon 
generally  suffices  for  the  purpose,  but  if  the  adjacent  bone  be  sclerosed, 
or  if  the  focus  invades  the  cortex,  a  gouge  and  hammer  will  be  required. 
If  the  focus  be  larger  and  deeper,  or  if  a  sequestrum  of  considerable  size 
be  present,  the  affected  condyle  or  tuberosity  may  be  sawn  through  be¬ 
yond  the  seat  of  the  disease  at  a  deeper  level  than  its  fellow.  The  opposite 
bone  is  dealt  with  in  a  similar,  but  converse,  manner.  The  result  of  this 
manoeuvre  is  to  produce  two  Z-shaped  sawn  surfaces,  which  must  be 
so  fashioned  that  when  the  limb  is  brought  into  good  position  they  dove¬ 
tail  accurately,  the  one  into  the  other.  In  other  cases,  instead  of  sawing 
the  bones  in  the  above  zigzag  fashion,  an  oblique  section  is  made  from 
before  backwards  or  from  side  to  side  according  to  the  position  of  the 
focus.  The  slice  of  bone  removed  is  thus  wedge-shaped,  with  the  disease 
towards  the  base  of  the  wedge.  The  extremity  of  the  Opposing  bone  is 
also  sawn  obliquely,  and  care  must  be  taken  that  the  surface  which  is 
left  is  in  a  plane  exactly  parallel  to  the  first,  otherwise  when  the  tibia 
is  brought  into  apposition  with  the  femur  it  will  be  found  to  be  mis- 
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directed.  When  it  has  been  necessary  to  saw  the  bones  obliquely  they 
should  be  nailed  into  position  to  prevent  the  risk  of  a  gliding  movement 
between  the  two  surfaces;  one  nail  is  sufficient. 

In  cases  in  which  the  whole  epiphysis  is  destroyed,  or  in  which  a  focus 
in  the  end  of  the  diaphysis,  either  of  the  femur  or  of  the  tibia,  has  been 
allowed  to  run  its  course  until  first  the  adjacent  epiphysis  and  then  the 
joint  has  become  involved,  amputation  will  be  called  for.  Such  an 
unfortunate  state  of  affairs  is  unlikely  to  occur  in  the  case  of  the  lower 
end  of  the  femur,  but  the  writer  has  met  with  it  in  neglected  cases  of 
tuberculous  disease  at  the  upper  end  of  the  diaphysis  of  the  tibia. 

OPERATIONS  FOR  PRIMARY  TUBERCULOUS  DISEASE  OF  THE 

PATELLA 

This  condition  is  probably  not  so  rare  as  is  generally  supposed.  The 
operator  occasionally  discovers  it  accidentally  while  excising  a  tubercu¬ 
lous  knee.  It  is  a  good  rule,  therefore,  always  to  saw  off  the  cartilages  of 
the  patella  in  performing  this  operation.  If  a  diseased  focus  be  revealed, 
the  whole  bone  had  better  be  removed,  but  the  periosteum  and  rectus 
tendon  should  be  preserved  if  possible.  This  is  easily  done  if  Kocher’s 
excision  be  performed.  After  everting  the  quadriceps  flap,  all  that  is 
necessary  is  to  divide  the  periosteum  around  the  margin  of  the  patella, 
and  then  to  peel  the  bone  off  the  periosteum  covering  its  anterior  surface. 

Cheyne  and  Burghard  ( Manual  of  Surgical  Treatment,  Part  IV, 
p.  215)  recommend  the  removal  of  the  patella  in  most  cases  when  excis¬ 
ing  the  knee  for  tuberculous  disease.  After  dissecting  up  a  horseshoe¬ 
shaped  flap  from  the  front  of  the  joint  and  directing  the  assistant  to  hold 
it  well  up  out  of  the  way,  ‘  a  vertical  median  incision  is  made  through  the 
quadriceps  from  the  top  of  the  suprapatellar  pouch  down  to  the  tubercle 
of  the  tibia.  This  incision  is  very  carefully  deepened  above  until  the 
muscular  fibres  are  cut  through,  when  the  handle  of  the  knife  can  be 
sunk  between  the  muscle  and  the  capsule  and  the  two  structures  sepa¬ 
rated  from  one  another.  The  periosteum  over  the  patella  is  then  turned 
off  to  either  side  with  a  raspatory,  and  the  ligamentum  patellae  is  split 
longitudinally.’ 

When  it  is  obvious,  before  operation,  that  the  joint-disease  is  second¬ 
ary  to  a  focus  in  the  patella,  the  technique  of  the  operation  is  so  planned 
as  to  include  removal  of  this  bone  at  an  early  stage  of  the  operation.  It 
is  in  cases  of  this  kind  that  the  method  of  excision  of  the  knee  recom¬ 
mended  some  years  ago  by  A.  G.  Miller  ( Transactions  of  the  Edinburgh 
Medico-Chirurgical  Society ,  vol.  xii,  p.  16),  and  performed  by  him  prac¬ 
tically  as  a  matter  of  routine,  is  particularly  advantageous.  The  follow¬ 
ing  is  Mr.  Miller's  description  of  the  operation: — 


TUBERCULOUS  DISEASE  OF  THE  KNEE-JOINT  225 


‘  1.  Incision  from  behind  and  above  one  condyle  of  femur  to  corre¬ 
sponding  point  of  opposite  side,  brought  down  to  near  tubercle  of  tibia 
with  a  well-rounded  sweep.  Second  cut  straight  across  about  middle  of 
patella. 

‘  2.  Flap  of  skin  from  upper  incision  (that  across  patella)  reflected  up 
till  muscular  fibres  of  vasti  are  seen.  These  carefully  cut  through. 
Tendon  of  rectus  cut  very  carefully  as  it  lies  embedded  in  the  thickened 
synovial  membrane.  Then  muscles  and  tendon  raised  with  handle  of 
knife  and  fingers  till  upper  border  of  thickened  synovial  membrane 
defined.  Diseased  mass  of  synovial  membrane  then  dissected  downwards 
off  femur,  mainly  with  handle  of  knife  and  fingers,  till  attachment  at 
articular  surface  of  femur  is  reached  and  cut  through.  Lateral  attach¬ 
ments  cut.  Last  of  all,  attachment  to  tibia  and  ligamentum  patellae  cut 
through,  and  thus  anterior  portion  of  diseased  synovial  membrane  re¬ 
moved  en  masse,  with  patella  in  centre  and  elliptical  portion  of  skin 
attached. 

‘  3.  All  remaining  visible  synovial  membrane  scraped  away  in  detail 
from  lateral  ligaments  and  anterior  crucial  ligament, — joint  being  flexed 
for  this  purpose.  Semilunar  cartilages  removed,  and  joint  made  clean 
so  far.  Then  lateral  and  anterior  crucial  ligaments  cut,  and  the  posterior 
ligaments  scraped  and  cleaned  thoroughly.  All  ligaments  scraped  when 
in  situ  and  tense,  or  cut  away. 

‘  4.  Enough  of  bone  removed  from  femur  and  tibia  to  thoroughly 
open  the  cancellated  tissue  to  inspection,  and  all  osseous  tubercular  foci 
dealt  with. 

‘  5.  After  approximation  of  bones,  tendon  of  quadriceps  may  be 
stitched  to  remains  of  ligamentum  patellae,  and  then  skin  flap  brought 
down  and  stitched.  Drainage  provided  from  posterior  ends  of  incision.’ 

In  primary  tuberculous  disease  of  the  patella  without  involvement  of 
the  knee-joint,  J.  B.  Murphy  ( Surg .  Gyn.  and  Obstct.,  March,  1908) 
operates  as  follows  : — 

‘(a)  Preliminary  preparation  of  the  joint,  which  consists  of  produc¬ 
ing  a  chemical  inflammation  in  the  joint  by  injecting  2  to  6  drams  of  2 
to  5$  solution  of  formalin  in  glycerine  (which  is  prepared  twenty-four 
hours  before  needed),  a  week  or  ten  days  before  the  operation.  We  in¬ 
duce  this  chemical  inflammation  preparatory  to  all  arthrotomies  for  pa¬ 
tellar  fractures,  movable  cartilages,  &c.  By  the  preparatory  treatment 
of  the  joint,  a  local  immunity  is  developed,  through  the  infiltration  of  the 
tissues  and  the  occlusion  of  all  the  lymph-spaces,  induced  by  the  chemical 
inflammatory  reaction.  Trauma,  in  the  way  of  dissection  or  handling 
in  these  joints,  will  not  produce  a  large  quantity  of  effusion,  as  it  does 
in  non-immunized  joints.  They  offer  a  much  greater  resistance  against 
infection. 

((b)  Open  the  knee-joint  by  a  7-inch  incision  in  the  outer  side  of  the 
patella. 
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‘(c)  Make  a  subaponeurotic  excision  of  the  patella,  leaving  ends  of 
quadriceps  tendon  and  ligamentum  patellae  exposed. 

‘(d)  Prepare  the  flap,  for  the  extension  of  the  quadriceps  tendon 
downward,  by  splitting  the  quadriceps  tendon  and  vastus  externus  muscle 
from  point  h  to  point  e,  dividing  the  vastus  externus  transversely 
to  f,  and  splitting  it  back  to  i;  then  turn  the  flap  downward,  with  its 
fascial  side  to  the  joint,  and  approximate  point  h  of  the  flap  to  c  of 
ligamentum  patellae,  and  point  f  of  flap  to  b  of  ligamentum  patellae. 
It  may  be  united  end  to  end,  or  may  overlap  the  patellar  ligament.  The 
fascia  and  its  fat  should  be  turned  toward  the  joint.  This  flap  is  used  as 

a  substitute  for  the  patella,  and  is  an 
extension  of  quadriceps  tendon.  The 
suture  is  done  with  kangaroo  tendon, 
silk,  or  chromicized  gut,  or  it  may  be 
accomplished  with  a  figure-of-eight 
silkworm-gut  suture,  supporting  the 
outer  loop  with  a  gauze  pad,  so  that  it 
does  not  cut  into  the  skin.  This  is 
probably  the  most  desirable,  as  well  as 
the  strongest,  method  of  suture. 

‘(c)  Suture  the  aponeurosis  of  pa¬ 
tella  securely  to  the  divided  edge  of  the 
deep  fascia,  and  continue  until  the  quad¬ 
riceps  tendon  and  muscle  are  entirely 
embedded.  Close  the  rent  left  in 
the  vastus  externus  by  buried  catgut 
sutures. 

‘(/)  Insert  a  superficial  drain  from 
the  joint  surface  to  the  lower  angle  of 
the  wound. 

‘(g)  Dress  in  a  straight  posterior 
splint.’ 

Results.  As  far  as  the  certainty 
of  curing  the  disease  goes,  excision 
gives  better  results  in  the  knee  than  in 
any  other  joint,  but  unfortunately  at 
the  expense  of  loss  of  mobility.  The 
preservation  of  the  other  functions, 
namely,  stability  and  weight-bearing  capacity,  can  practically  be  guar¬ 
anteed.  In  diffuse  tuberculous  disease  of  the  knee-joint,  the  writer  has 
practically  given  up  all  operative  procedures  which  do  not  aim  at  pro¬ 
ducing  osseous  anklyosis.  Simple  arthrectomy,  better  termed  synovec- 


Fig.  98.  Excision  of  the  Pa¬ 
tella.  Anterior  view  of  the  joint 
with  the  patella  excised,  a,  Quadri¬ 
ceps  ;  b,  Capsule ;  c,  Ligamentum  pa¬ 
tellae;  d,  Infrapatellar  pad;  ehfi, 
Flap  from  the  quadriceps ;  k,  Supra¬ 
trochlear  surface  of  the  femur; 
l,  Quadriceps  tendon.  ( After 
Murphy.) 
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tomy,  either  alone  or  combined  with  division  of  the  crucial  and  lateral 
ligaments,  rarely  gives  satisfactory  results.  If  the  crucial  and  lateral 
ligaments  be  not  divided,  there  is  a  great  risk  of  recurrence  due  to  incom¬ 
plete  removal  of  the  disease  at  the  posterior  aspect  of  the  joint,  especially 
from  the  pouches  behind  the  condyle;  and  if  the  patient  escapes  recur¬ 
rence  he  is  generally  left  with  a  more  or  less  stiff  and  bent  knee.  If,  on 
the  other  hand,  the  crucial  and  lateral  ligaments  be  divided,  an  unstable 


Fig.  99.  Excision  of  the  Patella.  Fig.  ioo.  Excision  of  the  Patella. 
Extension  flap  placed  in  position.  Shows  the  line  of  suture  for  the  flap 
( After  Murphy.)  and  closure  of  the  rent  in  the  quadri¬ 

ceps  muscle.  (After  Murphy.) 

knee  generally  results ;  hence  the  rule  should  be  to  remove  enough  of  the 
articular  surface  to  make  sure  of  osseous  ankylosis. 

It  is  often  stated  that  excision  of  the  knee  is  contra-indicated  in 
young  children  on  account  of  the  shortening  which  results.  In  primary 
synovial  disease,  however,  there  is  no  necessity  to  interfere  with  the 
epiphyseal  cartilages.  The  following  table  prepared  by  Dr.  W.  L. 
Robertson,  formerly  House  Surgeon  at  the  Royal  Edinburgh  Hospital 
for  Sick  Children,  gives  the  after  measurements  of  as  many  of  the  writ¬ 
er’s  old  cases  of  excision  of  the  knee  in  children  as  could  be  traced.  If  we 
include  the  three  cases  in  which  cuneiform  osteotomy  was  performed  for 
bending  subsequent  to  excision,  the  average  amount  of  shortening  was 
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i  inches,  of  which  the  femur  accounted  for  i  inch  and  the  tibia  for 
inch.  Nearly  all  authors  in  referring  to  shortening  after  excision  of  the 
knee  seem  to  agree  that  an  amount  which  does  not  exceed  2  inches  is  so 
easily  compensated  for  that  it  is  of  little  practical  importance.  It  v/ill  be 
noted  that  in  four  cases  there  was  no  shortening  whatever.  In  two  of 
these  the  excision  was  performed  during  the  third  year  of  life;  in  one 
the  limbs  were  measured  four  years  after  operation,  and  in  the  other 
nearly  three  years  after.  In  compensating  for  the  average  amount  of 
shortening  the  sole  of  the  opposite  boot  need  only  be  heightened  to  the 
extent  of  about  j/2  inch,  the  remainder  being  more  comfortably  counter¬ 
acted  by  slight  drooping  of  the  pelvis  and  slight  pointing  of  the  toes.  If 
both  limbs  be  the  same  length,  the  patient  is  obliged  to  swing  the  anky- 
losed  limb  outwards  in  order  to  clear  the  ground,  whereas  if  the 
ankylosed  limb  be  allowed  to  be  1  inch  shorter  than  its  fellow,  the  pa¬ 
tient  can  advance  the  limb  much  more  comfortably.  This  can  be  accom¬ 
plished  by  heightening  the  sole  of  the  boot  on  the  sound  side  to  an  extent 
varying  from  y2  to  1  inch. 
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A  more  important  bad  result  of  excision  of  the  knee  than  shortening 
is  bending  at  or  close  to  the  seat  of  operation.  This,  if  at  all  marked, 
gives  rise  to  serious  deformity,  and  greatly  aggravates  the  shortening. 
Fortunately  it  is  a  rare  complication.  It  occurs  almost  invariably  after 
excision  in  children,  and  the  rule  is  for  it  to  take  place  in  the  first  year, 
or  two  years,  after  the  operation. 
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Of  the  two  forms  of  antero-posterior  bending,  the  more  common  is 
the  backward  variety,  in  which  the  bending  is  due  to  the  formation  either 
of  an  angle  at  the  junction  of  the  two  bones  or  to  curvature  of  the  lower 
part  of  the  shaft  of  the  femur.  In  the  other  variety,  namely,  genu 


Fig.  ioi.  Skiagram  from  a  Child  aged  8  Years,  taken  Two  Years  after 
Excision  of  the  Knee  by  Kocher’s  Method  for  Diffuse  Tuberculous  Infil¬ 
tration  of  the  Synovial  Membrane.  The  lower  end  of  the  femur  was  pared, 
leaving  a  convex  surface,  the  tibia  leaving  a  correspondingly  concave  surface. 
The  articular  surface  of  the  patella  was  removed,  also  a  slice  of  cartilage  from 
the  femur  opposite  the  patella.  Note  the  complete  osseous  ankylosis,  also  how 
little  the  epiphyses  have  been  interfered  with.  Amount  of  shortening  —  inch. 
( By  Dr.  E.  Price.) 


recurvatum,  the  tibia  may  either  be  bent  forwards  at  an  angle  at  its 
junction  with  the  femur  or  the  upper  part  of  the  tibia  may  be  curved. 
The  angular  deformities  at  the  junction  of  the  two  bones  are  due  either 
to  faulty  sawing  of  the  bones,  to  their  incomplete  apposition,  or  to  too 
early  use  of  the  limb.  The  deformity,  on  the  other  hand,  which  is  pro- 
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duced  by  a  curvature  above  or  below  the  junction  of  the  two  bones  is 
a  static  condition  due  to  bending  of  the  growing  bone  at  the  end  of  the 
diaphysis  rather  than  to  any  error  in  the  technique  of  the  operation. 
This  latter  deformity  comes  on  more  gradually  and  is  later  in  its  onset 
than  is  the  case  with  the  angular  bending  at  the  seat  of  operation.  No 
attempt  should  be  made  to  deal  actively  with  the  curvature  until  after  it 
has  become  stationary.  In  the  case  of  the  femur,  the  simplest  plan  is 
to  fracture  the  femur  above  the  condyles  by  osteoclasis  and  to  maintain 
the  corrected  position  by  means  of  a  plaster  of  Paris  case.  Failing  this 
a  simple  osteotomy  should  be  performed.  The  operation  of  cuneiform 
resection  for  ankylosis  of  the  knee  in  the  flexed  position  has  been  de¬ 
scribed  by  Mr.  Burghard  (p.  84). 

OPERATION  FOR  ANKYLOSIS  WITH  GENU 

RECURVATUM 

The  principle  of  the  operation  is  the  same  as  that  for  ankylosis  in  the 
flexed  position,  but  the  technique  is  a  little  more  troublesome  as  access 
cannot  be  got  directly  to  the  base  of  the  wedge  owing  to  its  being  directed 
towards  the  popliteal  space.  The  incision,  which  must  therefore  be  made 
over  the  concavity  of  the  bend,  may  be  planned  with  the  object  of  dis¬ 
secting  upwards  a  single  square  flap,- or,  if  preferred,  two  flaps  may  be 
made  by  means  of  an  H-shaped  incision.  If  the  patella  be  present,  it  had 
better  be  removed.  The  remains  of  the  quadriceps  tendon  and  the  sub¬ 
jacent  periosteum  are  separated  from  the  bone  in  the  form  of  two  short 
flaps,  a  resection  knife  and  a  strong  sharp  rugine  being  used  for  this 
purpose.  In  removing  the  wedge,  the  upper  section  is  made  first,  the 
edge  of  the  saw  being  directed  upwards  as  well  as  backwards.  The 
lateral  soft  tissues  are  well  retracted  backwards  out  of  the  wav  of  the 

j 

saw,  which  is  used  cautiously  towards  the  posterior  aspect  of  the  bone; 
the  latter  is  not  completely  divided  for  fear  of  wounding  the  popliteal 
artery.  The  posterior  cortex  is  fractured  by  using  the  leg  as  a  lever,  a 
fulcrum  being  provided  by  placing  a  sand-bag  behind  the  lower  part  of 
the  thigh.  With  the  leg  flexed  so  that  the  raw  surface  of  the  lower 
fragment  faces  upwards,  a  wedge,  with  its  base  directed  posteriorly,  is 
now  removed  by  applying  the  saw  to  its  anterior  margin  and  directing 
it  downwards  as  well  as  backwards.  The  breadth  of  the  base  of  the 
wedge  will  of  course  be  proportionate  to  the  severity  of  the  deformity. 
As  soon  as  the  saw  reaches  close  up  to  the  posterior  surface  of  the  bone, 
the  latter  is  fractured  across  by  levering  the  fragment  upwards  and  back¬ 
wards  with  the  saw.  In  one  instance,  where  the  bone  was  considerably 
sclerosed,  the  writer  found  it  necessary  to  complete  the  section  with  an 
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osteotome.  The  wedge  of  bone  is  grasped  with  lion  forceps  and  partly 
twisted  and  partly  dissected  away  from  the  thickened  periosteum,  which 
protects  the  structures  in  the  popliteal  space.  All  sharp  edges  and  irregu¬ 
larities  are  carefully  trimmed  away  from  the  bones  before  they  are 
brought  into  position.  If  the  deformity  has  not  been  completely  cor¬ 
rected,  a  second  slice  must  be  removed  from  whichever  bone  seems  the 
more  suitable  for  the  purpose.  When  the  limb  has  been  brought  into 
good  apposition,  it  will  generally  be  found  that  the  divided  quadriceps 
and  periosteum  have  become  too  much  drawn  apart  to  admit  of  their 
approximation  by  buried  sutures.  The  integuments,  however,  are  suffi¬ 
ciently  elastic  to  allow  the  skin  wound  to  be  closed.  Drainage  is  not 
necessary.  Here,  as  in  a  typical  excision  of  the  knee,  the  writer  has 
found  it  an  advantage  to  nail  the  bones  together.  The  after-treatment 
is  the  same  as  for  excision  of  the  knee. 


CHAPTER  X 


OPERATIONS  FOR  TUBERCULOUS  DISEASE  OF  THE 
HIP  AND  SACRO-ILIAC  JOINTS 

OPERATIONS  UPON  THE  HIP-JOINT 

Widely  different  opinions  have  been  expressed  as  to  the  relative 
value  of  conservative  and  operative  measures  in  the  treatment  of  tuber¬ 
culous  arthritis  of  the  hip-joint.  It  cannot  be  said  even  yet  that  the 
question  has  been  definitely  settled,  but  the  prevailing  view  at  present 
seems  to  be  that,  in  the  early  stage  of  the  disease,  appropriate  mechanical 
treatment,  aided  by  suitable  constitutional  and  hygienic  means,  is  gen¬ 
erally  capable  of  arresting  the  disease,  and  that  the  functional  result  is 
as  a  rule  better  than  that  which  is  to  be  obtained  from  an  early  excision. 

In  hospital  practice,  unfortunately,  by  the  time  the  surgeon  sees 
the  patient  the  disease  has  often  already  advanced  beyond  the  first 
stage,  and  very  commonly  presents  some  of  the  following  clinical  fea¬ 
tures :  The  region  of  the  hip  is  swollen;  the  muscles  of  the  thigh  are 
atrophied ;  the  limb  is  more  or  less  flexed  and  adducted ;  the  trochanter 
is  thickened  and  frequently  more  or  less  elevated  above  Nelaton’s  line, 
while  if  there  has  been  erosion  and  migration  of  the  dorsal  margin  of 
the  acetabulum,  the  head  of  the  femur  can  be  felt  to  form  a  prominence 
immediately  above  and  behind  the  great  trochanter.  Deep-seated 
fluctuation  may  be  felt  beneath  either  the  ilio-psoas  or  the  tensor  fasciae 
femoris,  in  the  adductor  region,  or  posteriorly  in  the  neighbourhood  of 
the  partially  dislocated  head  of  the  bone.  Any  attempt  to  move  the 
joint  generally  gives  rise  to  more  or  less  severe  pain,  and  to  reflex  rigidity 
of  the  muscles  guarding  the  joint.  If  the  limb  be  examined  while  the 
patient  is  anaesthetized,  the  rigidity  will  largely  disappear,  and  on  rotating 
the  . femur  grating  may  be  detected  in  the  joint.  Few  will  deny  that 
such  cases  as  the  above,  especially  among  the  poorer  classes,  are  best 
treated  by  excision. 

Operation.  Here,  just  as  in  tuberculous  arthritis  elsewhere, 
while  the  chief  aim  of  the  operation  is  the  removal  of  the  disease,  every 
endeavour  should  also  be  made  to  obtain  as  good  a  functional  result  as 
possible.  Unfortunately  the  anatomy  of  the  hip-joint  is  such  that 
these  two  indications  can  only  be  imperfectly  fulfilled.  By  excising  the 
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head  and  neck  of  the  femur  we  can  remove  the  primary  focus,  but  by 
the  time  the  disease  has  advanced  far  enough  to  demand  operation,  the 
synovial  membrane  and  the  acetabulum  will  almost  certainly  be  involved. 
It  would  appear,  too,  that  the  acetabulum  is  more  frequently  the  primary 


Fig.  102.  Tuberculous  Hip-disease.  Skiagram  from  a  child  aged  5  years, 
showing  an  elongated  and  slightly  wedge-shaped  tuberculous  focus  in  the  under 
surface  of  the  neck  of  the  femur.  The  joint  itself  is  not  yet  involved.  This  is 
a  typical  case  for  conservative  treatment.  (By  Dr.  E.  Price.) 

seat  of  the  disease  than  was  formerly  supposed.  It  follows,  therefore, 
that  whatever  incision  be  employed  it  should  give  access,  not  merely 
to  the  head  and  neck  of  the  femur,  but  also  to  the  acetabulum  and  to 
the  synovial  lining  of  the  capsule. 

The  anterior  route  recommended  by  Hueter  and  Barker  gives  good 
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access  to  the  femur  but  not  to  the  acetabulum,  and  for  this  reason  it  is 
not  to  be  recommended  for  advanced  cases.  The  conditions  for  which 
this  operation  would  be  most  suitable  are  cases  in  which  the  disease  in 
the  head  or  neck  of  the  femur  has  not  yet  given  rise  to  secondary  in¬ 
fection  of  the  joint.  Such  cases,  however,  are  best  treated  by  conserva¬ 
tive  means. 

The  method  of  Langenbeck,  namely,  by  the  external  vertical  incision, 
is  best  adapted  for  those  cases  in  which  it  is  necessary  to  remove  the 
trochanter  as  well  as  the  head  and  neck  of  the  femur. 

In  the  opinion  of  the  writer,  the  operative  procedure  recommended 
by  Kocher  is  to  be  preferred  to  any  other,  as  in  addition  to  giving  good 
access  to  the  femur — trochanter  as  well  as  head  and  neck — it  undoubt¬ 
edly  gives  the  best  access  to  the  acetabulum.  Moreover,  it  has  the  great 
advantage  of  being  applicable  in  practically  all  cases  in  which  either 
arthrotomy  or  excision  is  indicated,  and  for  this  reason  the  writer  has 
come  to  employ  it  almost  exclusively. 

Before  describing  the  technique  of  the  operation,  one  or  two  pre¬ 
liminary  points  are  worthy  of  mention.  The  disinfection  of  the  skin 
must  not  be  confined  simply  to  the  buttock;  it  should  include  the  lower 
part  of  the  abdomen  and  back  as  well  as  the  thigh.  Special  attention 
should  be  paid  to  the  gluteal  cleft  and  perineum.  It  is  well  also,  as 
an  additional  precaution,  to  smear  the  anal  region  with  sublimated 
iodoform.  In  arranging  the  sterilized  sheets,  it  should  be  remembered 
that  during  the  operation  the  affected  limb  has  to  be  manipulated  in 
various  directions  by  an  assistant;  it  must  therefore  be  enveloped  sepa¬ 
rately  in  an  additional  sheet  from  the  toes  up  to  a  little  below  the 
buttock,  while,  to  prevent  it  from  slipping,  a  sterilized  cotton  bandage 
should  be  applied  over  it. 

Supposing  the  right  hip  to  be  affected,  the  patient  is  placed  on  the 
left  side  in  the  semi-prone  position,  with  the  left  thigh  extended  and  the 
right  flexed  and  adducted  across  it.  The  incision  employed  by  Kocher 
is  an  angular  modification  of  Langenbeck’s  external  vertical  incision. 
The  upper  half  of  the  incision,  which  is  placed  obliquely,  runs  parallel 
to  the  fibres  of  the  gluteus  maximus,  and  practically  also  to  the  axis 
of  the  head  and  neck  of  the  femur;  it  extends  from  the  posterior  superior 
angle  of  the  great  trochanter  upwards  and  backwards  towards  the  pos¬ 
terior  superior  spine  of  the  ilium.  The  length  of  this  portion  of  the  in¬ 
cision  will  necessarily  vary  somewhat  according  to  the  obesity  of  the  pa¬ 
tient  and  according  also  to  the  amount  of  upward  displacement  of  the 
femur.  The  lower  half  of  the  incision  extends  from  the  posterior  su¬ 
perior  angle  of  the  great  trochanter  downwards  in  the  axis  of  the  femur 
to  a  short  distance  below  the  root  of  the  trochanter.  With  the  affected 
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limb  held  in  the  flexed  position  the  incision  will  be  found  to  be  more 
curved  than  angular. 

Having  divided  the  skin  and  subcutaneous  tissue,  the  gluteus  maxi- 


Fig.  103.  First  Stage  of  Excision  of  the  Hip  by  Kocher’s  Posterior  Angu¬ 
lar  Incision.  The  gluteus  maximus  is  split  in  the  direction  of  its  fibres;  its 
edges  are  retracted,  exposing  the  insertion  of  the  gluteus  medius  into  the  outer 
surface  of  the  great  trochanter.  The  periosteum  of  the  latter  has  been  incised 
immediately  below  and  parallel  to  the  insertion  of  the  gluteus  medius.  Above  and 
behind  the  trochanter  are  seen,  from  above  downwards,  the  pyriformis,  the  edge 
of  the  great  sciatic  nerve,  the  obturator  interims  with  the  gemelli,  and  the  quad- 
ratus  femoris.  a,  Gluteus  maximus;  b,  Pyriformis;  c,  Great  sciatic  nerve; 
d,  Obturator  internus;  e,  Quadratus  femoris;  f,  Vastus  externus;  g,  Root  of  the 
trochanter;  h,  Incision;  1,  Insertion  of  the  gluteus  medius. 

mus  is  exposed.  The  fleshy  portion  above  and  behind  the  trochanter  is 
split  in  the  direction  of  its  fibres,  while  the  aponeurotic  portion,  which 
covers  the  outer  aspect  of  the  trochanter,  is  divided  vertically  with  the 
knife  until  the  upper  part  of  the  glistening  tendon  of  the  vastus  externus 
is  exposed.  A  branch  of  the  superficial  division  of  the  gluteal  artery  is 
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secured  in  the  fleshy  part  of  the  muscle,  while  in  the  aponeurotic  portion 
forceps  may  have  to  be  applied  to  the  anastomosis  between  the  trans¬ 
verse  branch  of  the  external  circumflex  artery  and  the  first  perforating 
branch  of  the  profunda.  When  the  head  of  the  femur  is  displaced 


Fig.  104.  Arthrotomy  Stage  of  Kocher’s  Excision  of  the  Hip.  The  inser¬ 
tions  of  the  gluteus  medius  and  minimus,  and  of  the  pyriformis,  have  been  sepa¬ 
rated  from  the  great  trochanter  subperiosteally  and  retracted  upwards  and  for¬ 
wards.  The  head  and  neck  of  the  trochanter  are  exposed  by  dividing  the  postero- 
superior  portion  of  the  capsule  in  the  coronal  plane,  a,  Pyriformis;  b,  Capsular 
ligament;  c,  c,  c,  Gluteus  maximus;  d,  Root  of  the  trochanter;  e,  Vastus  externus; 
f,  Obturator  internus;  G,  Gluteus  medius;  h,  Head  of  the  femur. 

upwards,  the  upper  part  of  the  incision  may  be  made  at  the  level  of  the 
upper  border  of  the  gluteus  maximus,  which  is  then  freed  and  retracted 
downwards.  The  same  procedure  may  be  adopted  when  the  disease  has 
spread  from  the  acetabulum  upwards  into  the  ilium. 

On  retracting  the  edges  of  the  gluteus  maximus  the  following  struc- 
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tures  are  exposed  from  above  downwards :  a  layer  of  fatty  tissue  occupy¬ 
ing  the  hollow  above  and  behind  the  great  trochanter,  the  insertion  of 
the  gluteus  medius  covering  the  upper  and  anterior  part  of  the  great 
trochanter,  the  periosteum  covering  its  posterior  and  lower  part,  and, 
lastly,  the  upper  part  of  the  aponeurosis  of  the  vastus  externus  (lateralis). 
After  clearing  away  the  fatty  tissue  above  mentioned,  and  applying 
forceps  to  any  divided  vessels  forming  the  anastomosis  between  the 
sciatic  and  internal  circumflex  arteries,  the  lower  border  of  the  gluteus 
medius  is  defined.  Below  it  is  the  pyriformis  muscle,  the  tendon  of 
which  cannot  be  followed  to  its  insertion  until  after  the  gluteus  medius 
has  been  detached  from  the  great  trochanter.  Below  the  pyriformis  are 
the  obturator  interims,  the  gemelli,  and  the  upper  fibres  of  the  quadratus 
femoris.  The  sciatic  vessels  and  nerves  need  not  as  a  rule  be  exposed. 

The  next  step  in  the  operation  consists  in  detaching  the  insertion  of 
the  gluteus  medius.  This  is  done  by  dividing  the  periosteum  from  the 
posterior  superior  to  the  anterior  inferior  angle  of  the  trochanter,  and 
then  detaching  the  tendon  upwards  and  forwards  until  the  upper  and 
anterior  borders  of  the  trochanter  are  exposed.  In  the  child,  this  is 
readily  effectedby  using  a  resection  knife  and  including  a  slice  of  the 
subjacent  cartilage  along  with  the  tendon;  in  adults,  on  the  other  hand, 
the  operator  must  use  either  a  strong  sharp  rugine  (Faraheuf’s),  or  he 
must  apply  the  hammer  and  chisel  and  detach  a  layer  of  bone  along 
with  the  tendon. 

By  retracting  the  separated  insertion  of  the  gluteus  medius  well 
upwards  and  forwards  with  a  sharp  double  hook,  the  insertion  of  the 
gluteus  minimus  is  reached  and  may,  if  necessary,  be  more  or  less  com¬ 
pletely  detached  from  the  anterior  border  of  the  trochanter.  The  tendon 
of  the  pyriformis,  now  freely  exposed,  is  detached  from  the  trochanter 
and  retracted  either  upwards  and  forwards  with  the  glutei,  or  down¬ 
wards  and  backwards  along  with  the  obturator  interims  and  gemelli. 
The  former  procedure  is  adopted  when  there  is  no  displacement  upwards 
of  the  femur,  while  the  latter  is  preferable  when  the  head  of  the  bone 
is  displaced  upwards.  The  insertions  of  the  obturator  interims  and 
gemelli  are  separated  and  retracted  downwards.  While  the  above 
muscles  are  being  detached  from  the  trochanter,  a  third  assistant  mani¬ 
pulates  the  thigh  so  as  to  render  the  individual  tendons  as  accessible  as 
possible. 

The  posterior  part  of  the  capsule  is  now  fully  exposed,  and  when  there 
is  marked  flexion  and  adduction  combined  with  upward  and  backward 
displacement  of  the  femur,  more  or  less  of  the  head  of  the  bone  may  be 
felt  projecting  outside  the  acetabulum,  the  posterior  part  of  the  capsule 
being  stretched  over  it.  In  the  cases  where  an  abscess  has  formed,  and 
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is  still  confined  to  the  cavity  of  the  joint,  tense  fluctuation  may  be  felt 
beneath  the  capsule.  When  there  is  little  or  no  flexion  and  adduction 
deformity  it  is  a  good  plan  to  break  down  any  adhesions  before  com¬ 
mencing  the  operation.  If  this  be  done,  the  third  assistant  is  generally 
able,  by  flexing,  adducting,  and  rotating  the  thigh  inwards,  to  cause 
a  considerable  portion  of  the  head  of  the  bone  to  project  against  the 
capsular  ligament. 

The  posterior  part  of  the  capsule,  after  being  fully  exposed,  is  incised 
in  the  coronal  plane  over  the  projecting  head  of  the  femur  parallel  to  the 
pyriformis,  either  immediately  above  or  immediately  below  it.  The 
opening  is  then  extended  right  up  to  the  margin  of  the  acetabulum  and 
well  down  to  the  trochanter.  By  rotating  the  limb  inwards  as  fully  as 
possible,  and  at  the  same  time  pushing  the  thigh  well  upwards  and  back¬ 
wards,  the  head  of  the  femur  is  made  to  project  through  the  opening. 
Should  the  ligamentum  teres  still  be'  present,  it  must  be  divided 
at  its  attachment  to  the  femur  either  with  a  probe-pointed  knife  or 
by  scissors  curved  on  the  flat.  To  bring  the  femoral  attachment  of 
the  ligament  into  view  the  thigh  should  be  flexed,  adducted,  and  rotated 
inwards. 

At  this  stage  of  the  operation  it  is  the  duty  of  the  operator  to  make 
a  careful  examination  of  the  various  components  of  the  joint  in  order  to 
ascertain  the  precise  nature  and  extent  of  the  tuberculous  mischief.  The 
head  (epiphysis)  and  neck  (end  of  the  diaphysis)  should  be  examined  in 
the  first  place.  A  description  of  the  various  morbid  conditions  which 
may  be  met  with  is  not  within  the  scope  of  this  article.  Suffice  it,  there¬ 
fore,  to  say  that  in  cases  of  morbus  coxae  which  have  reached  the  stage 
at  which  operation  is  justifiable,  removal  of  the  head  and  neck  of  the 
femur  is  almost  invariably  demanded.  Perhaps  the  only  possible  excep¬ 
tion  to  this  rule  is  when  the  disease  is  confined  to  the  synovial  membrane, 
but  even  in  these  cases,  if  the  disease  be  at  all  advanced,  the  removal 
of  the  head  of  the  bone  is  generally  necessary  in  order  to  give  sufficient 
access  for  the  removal  of  all  the  diseased  synovial  membrane.  Another 
conceivable  exception  may  be  mentioned,  namely,  the  presence  of  a 
primary  osseous  focus  in  the  lower  part  of  the  neck  of  the  femur  which 
has  not  yet  given  rise  to  secondary  infection  of  the  synovial  membrane. 
It  is  very  unlikely,  however,  that  such  a  localized  morbid  condition  would 
give  rise  to  symptoms  calling  for  operation.  In  cases  in  which  radiogra¬ 
phy  has  demonstrated  such  a  condition,  Huntingdon  has  advised  that  the 
focus  should  be  removed  without  opening  into  the  joint  by  tunnelling 
into  the  neck  from  the  outer  aspect  of  the  great  trochanter.  The  writer 
has  performed  this  operation  with  advantage  in  the  early  stage  of  acute 
infective  osteomyelitis  of  the  neck  of  the  femur,  but  it  is  doubtful  if  all 
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the  disease  can  be  removed  in  tuberculous  cases  without  the  joint  Teing 
opened  into. 

Most  authorities  are  agreed  that,  whether  the  head  of  the  femur  be 


Fig.  105.  Later  Stage  of  Kocher’s  Excision  of  the  Hip.  The  head  and  neck 
of  the  femur  have  been  removed.  The  upper  end  of  the  trochanter  has  been 
rounded  off  and  placed  in  the  acetabulum,  with  the  limb  in  the  abducted  position. 
The  capsule  has  been  closed  by  two  deep  stitches.  Four  other  stitches,  not  yet  tied, 
are  seen  uniting  the  gluteus  medius  to  the  obturator  internus,  gemelli,  and  quad- 
ratus  femoris.  a,  a,  a,  Gluteus  maximus;  b,  Pyriformis;  c,  Great  sciatic  nerve; 
d,  Obturator  internus;  e,  Quadratus  femoris;  f,  Vastus  externus;  g,  Gluteus 
medius. 

much  diseased  or  not,  it  is  wiser  to  remove  it.  The  neck  of  the  femur, 
especially  the  region  of  the  calcar,  is  a  common  situation  to  meet  with 
a  primary  osseous  focus,  and  when  this  is  present  the  whole  neck  should 
be  removed  along  with  the  head.  But  even  when  the  neck  itself  is  free 
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from  disease  it  should  be  removed.  The  reasons  in  favour  of  this  pro¬ 
cedure  will  be  evident  when  the  after-treatment  has  been  considered. 

For  dividing  the  neck  of  the  bone  the  surgeon  may  use  either 
Adams’s  saw,  or,  what  is  generally  more  convenient,  a  broad  chisel  (or 
Jones’s  gouge-chisel)  and  hammer.  The  whole  of  the  neck  should  he 
removed.  To  include  the  lower  part  of  the  calcar  it  may  be  necessary 
to  apply  the  chisel  a  second  time.  The  cut  surface  of  the  femur  is  care¬ 
fully  examined  to  make  sure  that  the  disease  has  not  extended  into  the 
trochanter.  If  it  has,  it  is  often  possible  to  remove  it  with  a  gouge,  or  by 
curetting  with  a  sharp  spoon.  Should  the  disease  be  still  more  extensive, 
the  periosteum  must  be  completely  separated  from  the  trochanter  and 
the  whole  of  the  latter  removed.  The  separation  of  the  periosteum  is 
facilitated  by  adding  to  the  oblique  incision  already  mentioned  a  trans¬ 
verse  one  at  the  level  of  the  root  of  the  trochanter.  Unless,  however,  the 
disease  has  invaded  the  trochanter,  the  latter  should  not  be  removed. 
To  remove  the  trochanter  simply  for  the  purpose  of  draining  the  joint  is, 
in  the  opinion  of  the  writer,  as  unnecessary  as  it  is  mutilating. 

Having  removed  the  head  and  neck  of  the  femur,  attention  is  next 
directed  to  the  acetabulum.  Any  remains  of  the  ligamentum  teres,  along 
with  the  adjacent  synovial  membrane  and  Haversian  pad  of  fat,  should 
be  removed  in  the  first  place.  If  the  cartilage  be  healthy  it  should  be  left 
with  the  object  of  obtaining  a  movable  joint.  Any  pitlike  or  digital 
depression  seen  on  the  surface  of  the  cartilage  must  be  curetted  with 
a  sharp  spoon,  to  ascertain  if  it  be  connected  with  a  tuberculous  focus 
in  the  subjacent  bone;  if  so,  the  focus  must  be  thoroughly  gouged 
out.  Should  the  cartilage  be  extensively  eroded,  or  replaced  by  tuber¬ 
culous  granulations,  the  whole  cavity,  along  with  the  superficial  carious 
bone,  must  be  vigorously  curetted  until  the  surface  which  is  left  is  normal 
both  in  appearance  and  consistence.  At  this  stage  of  the  operation  it  is 
not  uncommon  to  find  that  at  some  point  the  disease  has  perforated 
the  acetabulum,  and  it  may  have  given  rise  to  a  caseous  abscess  between 
it  and  the  obturator  interims  muscle.  When  this  is  the  case  the  opening 
must  be  enlarged  so  as  to  admit  of  the  abscess  being  thoroughly  cleaned 
out.  Should  a  sequestrum  be  present,  it  must  of  course  be  removed. 

When  the  acetabulum  is  involved,  Bardenheuer  has  recommended 
that  it  should  be  completely  excised.  The  severity  of  such  a  procedure, 
together  with  the  disability  to  which  it  gives  rise,  is  such  that  most  sur¬ 
geons  prefer  to  trust  to  an  extensive  use  of  the  hammer  and  gouge, 
assisted  by  the  sharp  spoon.  A  case  sufficiently  advanced  to  warrant 
excision  of  the  acetabulum  would  almost  certainly  call  for  disarticulation 
at  the  hip-joint. 

Attention  is  next  directed  to  the  diseased  synovial  membrane  lining 
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the  capsule,  and  also  to  any  infected  pockets  or  abscesses  extending  from 
it.  All  tuberculous  debris  and  fungus-like  granulations  should  be  got 
rid  of  in  the  first  place  by  the  sharp  spoon  aided  by  vigorous  wiping  out 
with  gauze,  while  adherent  clumps  of  synovial  membrane  and  diseased 
portions  of  capsule  are  seized  with  toothed  forceps  (Kocher’s  artery 
forceps  or  Leedham  Green’s  dissecting  forceps),  and  clipped  away  with 
strong  scissors  curved  on  the  flat.  This  part  of  the  operation  should  as 
far  as  possible  be  done  under  direct  inspection,  and,  if  necessary,  the 
opening  in  the  capsule  must  be  enlarged  by  an  incision  at  right  angles 
to  the  original  incision. 

The  cavity  of  the  joint  and  the  wound  may  be  douched  out  with 
sterilized  salt  solution,  or,  if  preferred,  a  Barker’s  flushing  spoon  may  be 
used  for  the  curetting.  Following  this,  some  surgeons  swab  out  the 
joint  with  a  strong  antiseptic,  such  as  pure  carbolic  acid,  followed  by 
alcohol,  or  with  chloride  of  zinc  (40  grs.  to  the  ounce).  The  disadvan¬ 
tage  of  this  procedure  is  that  drainage  of  the  cavity  becomes  necessary. 
Instead  of  using  any  strong  antiseptic,  therefore,  the  writer  prefers 
simply  to  rub  some  sublimated  iodoform-bismuth  paste  over  the  interior 
of  the  capsule  and  the  raw  surfaces  of  the  bones. 

The  upper  border  of  the  trochanter  is  now  rounded  off  with  a  strong 
resection  knife  so  as  to  make  it  fit  into  the  bottom  of  the  acetabulum 
when  the  limb  is  abducted.  With  the  trochanter  placed  in  this  position, 
the  patient  is  rolled  gently  back  from  the  semi-prone  position  on  to  the 
sound  side,  the  assistant  keeping  the  affected  thigh  in  the  abducted  and 
extended  position.  The  operator  now  unites  the  deeper  structures  over 
the  trochanter  by  means  of  interrupted  catgut  sutures,  introduced  either 
with  a  Doyen’s  handled  needle  or  a  suitable  needle-holder.  The  deepest 
sutures  close  the  opening  in  the  capsule,  the  next  layer  unites  the  sepa¬ 
rated  gluteus  medius  to  the  pyriformis  and  superior  gemellus,  while 
the  third  layer  brings  together  the  edges  of  the  split  gluteus  maximus. 
The  integuments  are  united  with  interrupted  sutures  of  silkworm-gut. 
In  children  the  silkworm-gut  tends,  after  some  days,  to  cut  into  the 
delicate  skin.  To  prevent  this,  and  to  allow  the  stitches  to  be  kept  in 
for  two  or  three  weeks  without  disturbing  the  dressing,  each  suture, 
after  it  has  been  passed,  but  before  being  tied,  is  threaded  at  one  end 
with  a  piece  of  fine  rubber  drainage  tubing,  about  inch  in  length; 
when  the  suture  is  tied  the  tubing  is  left  surrounding  that  portion  of  the 
loop  which  overlies  the  skin. 

The  question  of  drainage  has  been  a  good  deal  discussed  in  connexion 
with  the  operation  of  resection  of  the  hip.  Some  writers  have  objected 
to  Barker’s  anterior  operation,  on  the  ground  that  the  drainage  is  un¬ 
satisfactory.  The  writer  quite  agrees  with  Barker  that,  in  the  absence 
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of  sinuses,  and  provided  also  the  wound  has  not  been  washed  out  with  an 
antiseptic,  there  is  no  necessity  for  drainage.  If,  as  recommended  above, 
the  whole  of  the  neck  of  the  femur  be  removed  and  the  trochanter  be 
thrust  into  the  acetabulum  there  is  no  necessity  to  drain  the  joint,  as 
there  is  no  cavity  left  to  drain.  If  thought  desirable,  however,  a  strip  of 


Fig.  106.  Photograph  of  the  Author’s  Abduction  Hip-splint. 

(. Photograph  by  Dr.  Lewis  S.  Beesly.) 

I 

iodoform  gauze  may  be  passed  down  into  the  cellular  space  beneath  the 
gluteus  maximus.  In  the  majority  of  cases,  drainage  may  safely  be  dis¬ 
pensed  with  altogether,  so  that  the  wound  need  not  be  dressed  until  it 
is  time  to  remove  the  stitches. 

After-treatment.  Every  precaution  must  be  taken  to  maintain 
the  hip  in  the  abducted  position  during  the  entire  period  of  the  after- 
treatment.  For  this  purpose  the  writer  uses  a  simple  but  very  efficient 
splint  shown  in  Fig.  106.  It  is  in  reality  a  modification  of  the  double 
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long-splint  (box-splint)  introduced  many  years  ago  by  Hamilton  for 
treating  fractures  of  the  lower  extremity  in  children.  The  cross-piece, 
instead  of  being  placed  at  the  very  end  of  the  splint,  as  in  Hamilton’s, 
unites  the  two  portions  posteriorly  a  little  above  the  heels.  The  splint  is 
padded  with  wool  covered  with  jaconet  waterproof.  Besides  giving 
a  posterior  support  to  the  legs,  this  position  of  the  cross  bar  is  very 


Fig.  107.  Photograph  of  a  Child  with  Abduction  Splint  applied  after 
Excision  of  the  Hip-joint.  ( Photograph  by  Dr.  Lewis  S.  Becsly.) 

convenient  for  lifting  or  carrying  the  patient  while  in  the  splint.  To 
convert  this  simple  splint  into  an  abduction  hip-splint,  two  modifications 
are  necessary.  The  first  is  that  the  portion  corresponding  to  the  diseased 
side  is  sawn  across  opposite  the  hip,  and  the  two  parts  united  by  a  com¬ 
mon  hinge  screwed  on  to  the  outer  side  of  the  splint;  the  other  altera¬ 
tion  is  that  the  two  halves  of  the  splint  are  separate  from  each  other,  each 
with  its  own  cross-piece.  The  cross  portions  are  made  long  enough 
for  their  free  extremities  to  overlap  when  the  affected  limb  is  abducted 
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to  the  desired  degree.  To  maintain  the  abduction  all  that  is  necessary 
is  to  fix  together  the  cross  portions  at  the  point  where  they  overlap 
with  a  common  screw-clamp.  The  upper  portions  of  the  splint  are  of 
course  secured  to  the  chest  by  a  broad  binder. 

Throughout  the  subsequent  dressings  care  must  be  taken  to  keep 
the  limb  in  the  exact  position  it  occupied  while  in  the  splint,  otherwise 
there  will  be  a  great  risk  of  the  trochanter  becoming  displaced  from  the 


Fig.  108.  The  Method  of  maintaining  Abduction  during  the  Dressing  after 
Excision  of  the  Hip-joint.  ( Photograph  by  Dr.  Lewis  S.  Beesly.) 

acetabulum.  The  splint  and  dressings  having  been  removed,  the  nurse, 
whose  duty  it  is  to  maintain  the  abducted  position  of  the  limb,  stands  on 
the  sound  side  of  the  patient,  and,  with  one  hand  placed  behind  the  child’s 
back  and  the  other  grasping  the  leg  above  the  ankle,  she  gently  turns  the 
child  towards  herself  until  it  rests  on  its  sound  side  (Fig.  108).  The 
drain  (or  stitches)  having  been  removed,  and  the  wound  dressed,  the 
patient  is  rotated  back  into  the  supine  position  and  the  splint  reapplied. 

When  the  wound  has  soundly  healed,  which  is  generally  at  the  end  of 
three  weeks,  a  plaster  of  Paris  case  is  substituted  for  the  splint,  the  limb 
being  maintained  in  the  abducted  position.  This  first  plaster  case  should 
extend  from  the  metatarsus  to  the  level  of  the  nipples,  the  patient  after¬ 
wards  being  allowed  to  get  about  by  the  aid  of  crutches  and  a  patten 
added  to  the  boot  on  the  sound  limb.  To  prevent  hyperextension  of  the 
knee  a  special  pad  of  cotton-wool  should  be  placed  under  the  popliteal 
space.  From  below  the  middle  of  the  thigh  downwards,  the  case  should 
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be  fairly  thin,  while  in  the  region  of  the  hip  it  should  be  strengthened 
by  incorporating  with  it  two  strips  of  aluminium  or  Britannia  metal,  one 
placed  anteriorly  and  the  other  externally.  The  addition  of  one  part  of 
dextrine  to  three  parts  of  plaster  of  Paris  makes  the  case  much  less 
brittle,  and  therefore  less  liable  to  crack. 

After  three  months  a  Thomas’s  abduction  splint  may,  in  some  cases, 
be  substituted  for  the  plaster,  while  in  others  it  is  easier  to  apply  a  second 


Fig.  109.  The  Result  Three  Years  after  Excision  of  the  Hip  by  Kocher’s 
Posterior  Angular  Incision.  Skiagram  from  a  child  aged  9  years.  Note  how 
the  upward  displacement  is  prevented  by  the  trochanter  being  placed  in  the  aceta¬ 
bulum  with  the  limb  maintained  in  the  abducted  position.  Absolute  ankylosis. 
Shortening  =  2  inches.  (By  Dr.  E.  Price.) 

plaster  case  which  need  only  envelop  the  pelvis  and  the  upper  two-thirds 
of  the  thigh.  No  attempt  should  be  made  to  reduce  the  abduction.  At 
the  end  of  six  months  or  so  from  the  operation  there  is,  as  a  rule,  no 
longer  any  necessity  for  the  patient  to  wear  a  splint ;  he  should,  however, 
continue  to  use  the  crutches  and  patten  for  two  or  three  months,  so  as  to 
prevent  him  bearing  his  weight  upon  the  excised  joint.  Lastly,  the 
patten  is  removed  and  the  patient  gradually  begins  to  bear  his  weight  on 
the  limb. 

Judging  from  the  literature  on  the  subject,  considerable  difference 
of  opinion  would  appear  to  exist  as  to  the  best  position  in  which  to  place 
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the  limb  during  the  after-treatment;  by  some  the  straight  position  is 
preferred,  by  others  the  abducted ;  some  advocate  extension,  while 
others  disapprove  of  it.  The  writer  is  strongly  in  favour  of  the  abducted 
position.  The  reasons  for,  and  the  advantages  of,  this  position  will 
be  found  clearly  set  forth  in  a  paper  by  my  former  House  Surgeon, 
Dr.  Lewis  S.  Beesly  ( Scottish  Med.  and  Surg.  Journ Aug.,  1907). 


Fig.  no.  The  Result  a  Year  after  Excision  of  the  Hip  by  Kocher’s  Pos¬ 
terior  Angular  Incision.  Skiagram  from  a  child  aged  n  years.  Trochanter 
placed  in  the  acetabulum  with  the  limb  abducted.  The  joint  is  ankylosed;  there  is 
no  displacement  upwards  of  the  trochanter.  Two  inches  of  shortening.  (By 
Dr.  E.  Price.) 


In  the  normal  condition  the  weight  of  the  trunk  is  not  transmitted 
directly  from  the  os  innominatum  to  the  shaft  of  the  femur,  but  in¬ 
directly  to  it  through  the  head  and  neck  of  the  bone,  which  form  an 
angle  with  the  shaft  varying  from  160°  in  the  new-born  to  iio°  in  the 
adult.  By  this  arrangement  the  mechanical  disability  of  the  long  axis 
of  the  os  innominatum  being  practically  parallel  to  the  shaft  of  the 
corresponding  femur  is  overcome,  and  the  weight-bearing  stability  of  the 
joint  maintained.  If  the  limb  be  kept  in  the  straight  position  after  the 
head  and  neck  of  the  femur  have  been  removed,  the  osseous  stability 
of  the  joint  is  lost,  for  the  pelvis  on  that  side  is  then  merely  slung  to  the 
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limb  by  the  remains  of  the  capsule  and  certain  of  the  muscles  which 
pass  from  the  pelvis  to  the  femur.  If  under  such  conditions  the  patient 
attempts  to  bear  his  weight  upon  the  limb  the  trochanter  becomes  dis¬ 
placed  from  the  acetabulum  upwards  and  outwards  on  to  the  ilium. 
The  result  is  progressive  lameness  and  deformity  owing  to  shortening 
combined  with  adduction  and  flexion. 

By  placing  the  limb  in  the  abducted  position,  on  the  other  hand, 
the  pelvi-femoral  muscles  and  the  weight  of  the  body  cause  the  femur 
to  be  pressed  upwards  and  inwards  towards  the  acetabulum,  which 
furnishes  a  stable  surface  for  the  femur  to  act  against.  Another  advan¬ 
tage  of  the  abducted  position  is,  that  by  drooping  the  pelvis  on  the 
affected  side  to  bring  the  limbs  parallel  for  the  purpose  of  progression, 
the  patient  not  only  compensates  for  the  shortened  condition  of  the 
limb  but  at  the  same  time  maintains  the  abduction  at  the  hip,  and  in 
this  way  prevents  the  tendency  to  upward  displacement  of  the  trochanter. 
The  obliquity  of  the  pelvis  is  of  course  compensated  for  by  a  secondary 
curvature  of  the  spine.  Instead  of  drooping  the  pelvis  on  the  sound 
side,  the  shortening  might  be  compensated  for  by  providing  the  patient 
with  a  high  boot  on  the  affected  side;  but  unless  the  operation  has  re- 
*  suited  in  either  osseous  or  firm  fibrous  union,  the  danger  is  that  the  high 
boot,  by  doing  away  with  the  necessity  for  the  drooping  of  the  pelvis, 
would  favour  upward  displacement  of  the  femur.  It  must  be  admitted, 
however,  that  the  abducted  position  predisposes  to  ankylosis,  either  com¬ 
plete  or  partial.  But  there  can  be  no  doubt  also  that  an  ankylosed  hip 
in  good  position  is  preferable  to  the  progressive  deformity  and  lameness 
associated  with  displacement  upwards  of  the  femur.  For  this  reason 
the  writer  is  not  in  the  habit  of  applying  extension  after  excision  of  the 
hip.  The  best  position  for  an  ankylosed  hip  is  with  the  limb  abducted, 
slightly  flexed,  and  a  little  rotated  outwards.  The  advantage  of  slight 
flexion  is  that  the  patient  is  able  to  sit  with  greater  comfort. 

OPERATIONS  FOR  THE  CORRECTION  OF  DEFORMITIES 
RESULTING  FROM  TUBERCULOUS  HIP-JOINT  DISEASE 

TENOTOMY  OF  THE  ADDUCTOR  MUSCLES 

Indications.  This  operation  is  called  for — 

(i)  As  a  preliminary  to  excision  of  the  hip  in  advanced  cases  of 
tuberculous  disease  in  which  there  is  marked  adduction  combined  gen¬ 
erally  with  flexion,  internal  rotation,  and  upward  displacement  of  the 
femur.  In  such  cases,  without  dividing  the  adductors,  it  is  often  im¬ 
possible  after  excising  the  head  and  neck  of  the  femur  to  place  the  limb 
in  the  abducted  position.  A  further  advantage  of  dividing  these  muscles 
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is  that,  if  the  joint  should  become  unstable,  the  division  of  the  adductors, 
by  preventing  adduction  of  the  thigh,  diminishes  the  tendency  to  upward 
and  backward  displacement  of  the  femur.  The  operation  may  be  per¬ 
formed  at  the  same  sitting  as  the  excision. 

(ii)  In  old  quiescent,  or  healed,  cases  of  hip-joint  disease  in  which 
the  limb,  without  being  ankylosed,  has  become  markedly  adducted.  In 
some  of  these  cases  the  limb  can  be  straightened  either  gradually  or  by 


Fig.  hi.  Quiescent  Tuberculous  Disease  of  the  Hip.  Skiagram  from  a 
child  aged  6  years.  The  limb  is  slightly  flexed  and  adducted.  Note  the  upward 
displacement  of  the  femur.  The  adductors  were  divided  by  the  open  method  and 
the  limb  was  put  up  in  an  abduction  splint,  and  subsequently  in  the  same  position 
in  plaster  of  Paris.  (By  Dr.  E.  Price.) 

stretching  the  muscles  under  an  anaesthetic,  but,  unless  the  patient  con¬ 
tinues  to  wear  some  form  of  splint  or  retention  apparatus,  the  adduction 
is  very  liable  to  recur.  Division  of  the  adductors,  followed  by  the  plac¬ 
ing  of  the  limb  in. the  abducted  position,  is,  in  many  instances,  the  surest 
and  best  method  of  treating  the  deformity,  along  with  the  aggravated 
lameness  to  which  it  gives  rise. 

(in)  At  the  close  of  the  operation  for  ankylosis  with  adduction. 
Operation.  The  operation  is  performed  as  follows : — 

Careful  attention  should  in  the  first  place  be  paid  to  the  disinfection 
of  the  skin,  not  only  in  the  groin,  but  also  in  the  perineum,  and  especially 
in  the  deep  cleft  between  it  and  the  adductor  region. 
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While  the  assistant  attempts  to  abduct  the  thigh  so  as  to  put  the 
adductors  on  the  stretch,  the  surgeon  makes  a  longitudinal  incision  from 
the  origin  of  the  adductor  longus  downwards  along  its  prominent  margin 
for  two  or  three  inches.  After  dividing  the  skin  and  subcutaneous  fat, 
the  deep  fascia  forming  the  sheath  of  the  muscle  is  also  divided  longi¬ 
tudinally.  The  muscle  itself  is  divided  a  little  below  its  origin.  Next, 
the  inner  edge  of  the  skin  wound  is  retracted  so  as  to  expose  the  anterior 
border  of  the  gracilis,  which  is  divided  right  back  to  its  posterior  border. 
The  whole  thickness  of  the  adductor  brevis  is  now  divided,  care  being 
taken  to  avoid  injuring  the  superficial  and  deep  divisions  of  the  obturator 
nerve,  the  former  lying  superficial  to  the  muscle,  the  latter  behind  it 
upon  the  adductor  magnus.  In  some  cases  the  inner  border  of  the 
pectineus  may  also  require  division.  The  best  method  of  dividing  the 
muscles  is  to  isolate  each  one  separately  by  a  blunt  dissector  (Kocher  s 
or  Cheyne’s)  and  then,  while  the  muscle  is  put  on  the  stretch,  to  cut  it 
across  with  straight  blunt-pointed  scissors.  The  dissection  scissors  of 
C.  H.  Mayo  answer  both  purposes  admirably. 

Any  intervening  bands  of  fascia  which  are  felt  to  be  stretched  must 
also  be  divided,  care  being  taken  to  avoid  the  internal  circumflex  artery 
.and  its  branches.  All  bleeding  points  which  can  be  detected  on  the 
cut  surfaces  of  the  muscles  should  be  carefully  ligatured  so  as  to  allow 
the  wound  to  be  closely  sutured  without  drainage. 

From  the  position  of  the  wound  it  is  obviously  not  advisable  to  apply 
an  ordinary  dressing  fixed  with  a  spica  bandage.  The  writer  is  in  the 
habit  of  treating  the  wound  by  simply  smearing  it  over  with  sublimated 
iodoform-bismuth  paste  and  taking  precautions  to  prevent  either  the 
hands  or  the  clothing  from  reaching  it.  Or,  if  preferred,  the  wound 
may  be  covered  with  one  or  two  strips  of  iodoform  gauze  over  which  is 
applied  a  larger  piece  of  gauze,  the  whole  being  secured  in  position  by 
the  free  use  of  collodion.  The  advantage  of  avoiding  a  collodion  dress¬ 
ing,  at  any  rate  during  the  first  forty-eight  hours,  is  that  if  any  tension 
should  occur  within  the  wound  it  is  relieved  by  the  escape  of  the  serum 
between  the  stitches.  At  the  end  of  forty-eight  hours,  when  the  wound 
is  perfectly  dry,  a  collodion  dressing  may  be  applied.  In  the  female  great 
care  must  be  taken  to  prevent  the  wound  being  soiled  during  urination. 

After-treatment.  For  the  first  three  weeks  or  so  the  patient  is 
placed  in  an  abduction  splint  similar  to  that  used  after  excision  of  the 
hip;  after  this  a  Thomas’s  abduction  hip-splint  is  applied  and  the  patient 
allowed  to  get  about  on  crutches.  Should  there  be  a  tendency  for  the 
limb  again  to  become  adducted,  the  splint  must  be  worn  for  a  considerable 
time;  and  the  more  tendency  there  is  to  shortening  and  upward  dis¬ 
placement  the  more  should  the  limb  be  abducted. 
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The  benefit  derived  from  free  open  division  of  the  adductors  in  old 
healed  cases  of  hip-disease  with  marked  adduction  is  very  striking ; 
the  child,  in  place  of  being  a  pronounced  cripple,  is  able  to  get  about 
with  comparative  comfort. 

TENOTOMY  FOR  FLEXION  DEFORMITY 

Any  flexion  deformity  which  remains  after  dividing  the  adductors 
can  generally  be  got  rid  of  by  manipulation  under  an  anaesthetic  fol¬ 
lowed  by  subsequent  weight  extension.  Should  these  means  fail  to  cor¬ 
rect  the  flexion,  it  will  be  necessary  to  divide  the  sartorius,  the  tensor 
fasciae  femoris,  the  fascia  lata,  and,  in  more  aggravated  cases,  also  the 
rectus.  For  this  purpose  a  longitudinal  incision  is  carried  downwards 
from  the  anterior  superior  spine  of  the  ilium  in  the  interval  between 
the  tensor  fasciae  femoris  and  sartorius  muscles.  After  dividing  these 
a  little  below  their  origin,  the  edges  of  the  wound  are  retracted  and  the 
tendon  of  the  rectus  is  divided.  A  branch  of  the  external  circumflex 
artery  may  require  to  be  ligatured,  while  the  external  cutaneous  nerve 
should,  if  possible,  be  avoided. 

OPERATIONS  FOR  OSSEOUS  ANKYLOSIS  FOLLOWING 

HIP-JOINT  DISEASE 

Indications.  Osseous  ankylosis  of  one  hip  in  the  straight  position 
is  of  very  little  consequence  unless  it  is  combined  with  flexion  and 
adduction.  A  slight  amount  of  flexion  is  rather  an  advantage  than 
otherwise,  as  it  allows  the  patient  to  sit  with  greater  comfort.  If  the 
flexion  be  at  all  marked,  and  more  especially  if  it  be  combined  with 
adduction,  the  disablement  becomes  very  great,  and,  unless  there  are 
weighty  reasons  to  the  contrary,  operation  should  be  urged.  The  adduc¬ 
tion  adds  greatly  to  the  lameness  as  well  as  to  the  deformity,  as,  in  order 
to  bring  the  limbs  parallel  for  the  purpose  of  progression,  the  patient  is 
obliged  to  elevate  the  pelvis  on  the  affected  side  and  thereby  to  increase 
the  shortening. 

Various  forms  of  osteotomy  of  the  femur  have  from  time  to  time 
been  recommended  for  the  treatment  of  ankylosis  with  malposition. 
The  earlier  methods  took  the  form  of  a  simple  transverse  subcutaneous 
osteotomy,  the  femur  being  divided  either  through  the  neck  (Adams) 
or  a  little  before  the  trochanter  (Gant). 
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OPERATION  FOR  THE  PRODUCTION  OF  PSEUDO-ARTHROSIS  OF 
THE  HIP  WITHOUT  DISARTICULATION  OF  THE  HEAD 

This  operation,  which  we  owe  to  Mr.  Robert  Jones,  is  indicated  in 
those  cases  of  tuberculous  disease  of  the  hip-joint  in  which  ankylosis 
has  occurred  in  a  bad  position  without  destruction  of  the  head  of  the 
femur.  The  operation  consists  in  ‘  removing  a  slice  of  the  great  tro¬ 
chanter,  chiselling  through  the  neck  and  screwing  the  separated  portion 
of  the  trochanter  to  the  proximal  end  of  the  neck  in  order  to  avoid 
union  of  the  fragments.  The  neck  may  he  chiselled  close  to  the  head  or 
at  a  little  distance,  or  the  neck  may  be  completely  removed,  or,  where 
there  has  been  destruction  from  disease,  additional  bone  may  be  removed.’ 

The  following  is  Mr.  Jones’s  description  of  the  operation : — 

‘  A  longitudinal  incision  is  made  about  6  inches  in  length  with  the 
upper  border  of  the  trochanter  in  its  centre. 

‘  An  incision  is  made  across  the  base  of  the  trochanter  just  below  the 
insertion  of  the  gluteal  muscles. 

‘  A  slice  of  the  trochanter  from  this  point  to  its  junction  with  the 
neck  above  is  sawn  or  separated  by  a  very  wide  osteotome  and  retracted 
v  upwards.  The  capsule  is  now  opened  and  the  head  separated  from  the 
neck  with  an  osteotome. 

‘  Extension  is  next  put  on  the  femur,  and  the  trochanter  with  its 
muscles  attached  is  screwed  on  to  the  head  of  the  femur,  which  remains 
in  the  acetabulum. 

‘  Deep  and  superficial  sutures  complete  the  operation. 

‘  In  the  case  of  a  tender  joint,  to  avoid  impinging,  it  may  be  necessary 
to  remove  a  portion  of  the  neck.  In  the  case  of  an  ankylosed  sound 
joint  following  sepsis,  it  may  be  advisable,  instead  of  dividing  the  neck 
near  the  acetabulum,  to  divide  it  near  the  trochanter.’ 

Mr.  Jones  commends  the  operation  as  a  ‘  very  suitable  to  those  ad¬ 
vancing  in  years.  It  saves  the  shock  of  disarticulation,  an  all-important 
consideration. 

‘  In  bony  ankylosis,  where  disarticulation  has  to  be  made  with  a  chisel, 
the  time  saved  is  great,  and  the  result  is  more  reliable  than  where  a  flap 
of  tissue  intervenes,  unless  the  piece  of  bone  removed  is  considerable, 
while  the  removal  of  much  bone  involves  the  sacrifice  of  muscle  and 
some  control  of  movement.  The  femur  remaining  is  well  supplied  with 
muscles  for  useful  movement,  and  no  stitching  of  capsule  is  needed  for 
the  prevention  of  displacement  upwards.’ 

Kocher  divides  the  bone  obliquely  immediately  below  both  tro¬ 
chanters  (oblique  subtrochanteric  osteotomy).  This  method  possesses 
the  advantages  of  leaving  two  broad  osseous  surfaces  and  of  preventing 
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the  lower  fragment  from  being  displaced  inwards  when  the  limb  is 
forcibly  abducted.  Cheyne  prefers  a  cuneiform  osteotomy  at  the  junc¬ 
tion  of  the  neck  with  the  trochanter,  the  base  of  the  wedge  being  placed 
either  superiorly  or  superiorly  and  posteriorly,  according  to  whether 
the  limb  is  simply  adducted  or  flexed  as  well.  He  makes  a  free  incision 
down  to  the  bone  between  the  sartorius  and  the  tensor  fasciae  femoris 
muscles. 

In  ankylosis  following  tuberculous  disease  of  the  hip,  however,  the 
head  of  the  femur  is  often  more  or  less  absorbed,  or  the  neck  is  ab¬ 
normally  short  and  thick.  For  this  reason  Adams’s  operation  is  seldom 
feasible,  and  Cheyne’s  may  be  unnecessarily  difficult.  The  operation 
which  the  writer  is  in  the  habit  of  performing  is  a  cuneiform  osteotomy, 
the  wedge  being  removed  immediately  above  the  lesser  trochanter  (Volk- 
mann)  if  the  bone  be  not  specially  thickened;  if  it  be,  the  wedge  is 
removed  immediately  below  both  trochanters.  The  base  of  the  wedge  is 
directed  externally  if  the  ankylosis  be  attended  with  adduction  only, 
while  if  there  be  flexion  as  well  the  base  of  the  wedge  is  directed  back¬ 
wards  as  well  as  outwards. 

The  incision  may  be  placed  either  transversely  across  the  outer 
aspect  of  the  root  of  the  trochanter  or  longitudinally  over  the  middle 
of  its  outer  aspect.  After  dividing  the  skin  and  subcutaneous  tissue, 
the  aponeurotic  insertion  of  the  gluteus  maximus  is  exposed  and  divided 
transversely.  Beneath  it  is  the  great  trochanter  with  the  glistening 
tendon  of  the  vastus  externus  lying  immediately  below  it.  The  peri¬ 
osteum  is  now  divided  transversely  across  the  outer  aspect  of  the  root 
of  the  trochanter,  and,  after  separating  it  upwards  and  downwards  with 
a  strong  sharp-edged  rugine  (Farabeuf’s),  the  wedge  is  removed  with 
the  hammer  and  a  broad,  highly  tempered  chisel.  The  more  the  limb 
is  shortened,  the  broader  should  be  the  base  of  the  wedge  so  as  to  allow 
of  the  limb  being  well  abducted.  In  removing  the  wedge  it  is  well  not 
to  sever  the  bone  completely  until  both  sides  of  the  wedge  have  been 
cut.  During  the  operation  the  patient  should  be  placed  on  the  sound 
side,  and  a  sand-bag  (not  too  tightly  filled)  should  be  placed  between 
the  thighs  so  as  to  provide  a  firm  and  steady  bed  for  the  affected  limb 
to  rest  upon.  The  sand-bag  is  covered  with  jaconet  and  completely 
enveloped  by  at  least  two  layers  of  sterilized  cotton  sheeting.  After  the 
wedge  has  been  removed,  the  periosteum  and  the  fascia  lata  are  united 
with  buried  catgut  sutures.  The  skin  wound  is  closed  without  drainage. 

The  limb  is  maintained  in  the  abducted  position  by  means  of  the 
splint  already  described.  Before  this  can  be  done  it  will  be  necessary 
either  to  forcibly  stretch  or  divide  the  adductor  muscles. 

After-treatment.  There  is  no  necessity  to  apply  weight  exten- 
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sion  to  the  limb,  as  there  is  no  fear  of  the  osseous  surfaces  becoming 
displaced.  Osseous  union  is  aimed  at,  and  the  after-treatment  is  there¬ 
fore  conducted  on  the  same  lines  as  for  simple  fracture,  care  being  taken 
that  the  limb  is  not  allowed  to  become  everted.  The  patient  may  be 
kept  in  the  abduction  splint  for  six  weeks,  but  if  desired  a  Thomas’s 
abduction  splint  (or  a  plaster  of  Paris  case)  may  be  applied  at  the  end 
of  three  weeks  and  the  patient  allowed  to  get  about  on  crutches  with 
a  patten  to  raise  the  opposite  limb.  Two  months  after  the  operation 
the  patient  may  begin  to  bear  his  weight  upon  the  limb. 

OPERATIONS  FOR  ANKYLOSIS  WITH  SINUSES 

It  is  by  no  means  uncommon  to  meet  with  old-standing  cases  in 
which  the  ankylosis  with  flexion  and  adduction  is  complicated  with  one 
or  more  sinuses  which  have  persisted  in  spite  of  repeated  attacks  on  them 
by  the  ordinary  method  of  laying  them  open  and  curetting,  followed  by 
the  application  of  a  powerful  antiseptic  and  gauze  packing  or  drainage. 
In  many  of  these  cases  the  sinuses  are  prevented  from  healing  by  the 
presence  of  foci  of  osseous  disease — often  containing  a  sequestrum — 
imbedded  in  the  region  of  the  ankylosed  joint,  either  in  the  innominate 
bone,  in  the  remains  of  the  head  or  neck  of  the  femur,  or  in  the  tro- 

* 

chanter.  While  amputation  may  be  called  for  in  exceptional  cases,  there 
are  many  cases  in  which  by  excising  the  joint  the  disease  can  be  removed 
and  the  limb  at  the  same  time  straightened. 

Operation.  The  operation  is  carried  out  on  the  following  lines : 
In  the  first  place  the  sinuses  are  laid  open,  curetted,  and  disinfected  either 
with  pure  carbolic  acid  or  turpentine ;  those  that  lie  in  the  region  of  the 
main  operation  wound  may  often  be  completely  excised.  Free  access 
must  be  got  to  the  ankylosed  joint,  and  in  the  presence  of  adduction  and 
flexion  this  is  best  effected  by  means  of  Kocher’s  postero-external  in¬ 
cision.  If  the  sinuses  be  carefully  probed,  one  or  more  of  them  will  be 
found  to  lead,  either  directly  or  indirectly,  to  the  diseased  focus  in  the 
bone,  and  whatever  be  its  situation,  this  should  be  thoroughly  gouged 
away,  and,  if  necessary,  the  wound  should  be  enlarged  to  give  sufficient 
access  to  do  this  thoroughly..  The  next  step  consists  in  chiselling  across 
the  neck  of  the  femur,  and  then  gouging  out  the  remains  of  the  head  of 
the  bone  from  the  acetabulum.  Should  the  bone  be  dense  this  may  be 
rather  a  laborious  process.  The  writer  has  found  the  highly  tempered 
gouge-chisels  made  by  Weiss  of  London  for  Mr.  Robert  Jones  very 
helpful  for  this  purpose. 

Should  a  focus  of  disease  be  discovered  in  the  root  of  the  neck  or  in 
the  trochanter,  it  must  be  removed,  after  which  the  end  of  the  latter 
should  be  so  fashioned  that  it  can  be  implanted  into  the  gouged  out 
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acetabulum,  the  adductors  being  stretched,  or  if  necessary  divided,  to 
allow  the  limb  to  be  placed  in  the  abducted  position.  A  drainage  tube 
should  be  introduced  into  whichever  sinus  leads  most  directly  down  to 
the  joint,  the  others  being  packed  with  iodoform  gauze.  The  after- 
treatment  is  the  same  as  that  described  for  excision  of  the  hip. 

Operations  for  treatment  of  ankylosis  of  the  hip-joint  where  it  is 
designed  to  produce  a  mobile  joint  are  described  in  Vol.  I.  They  will 
seldom  be  used,  however,  where  the  ankylosis  follows  tuberculosis. 

OPERATIONS  FOR  ABSCESSES  AND  SINUSES,  THE  RESULT  OF 
TUBERCULOUS  DISEASE  OF  THE  HIP-JOINT 

Although  these  complications  are  frequently  met  with,  their  treat¬ 
ment  is  so  much  a  matter  of  general  principles  that  the  operative  details 
need  not  be  fully  discussed  in  a  work  of  this  description. 

Should  a  small  abscess  form  with  the  patient  going  about  in  the 
early  stage  of  the  disease,  it  will  occasionally  absorb  if  the  limb  be  kept 
at  rest.  If,  on  the  other  hand,  it  should  continue  to  enlarge  it  must  be 
opened  and  curetted.  While  there  are  some  cases  in  which  the  joint  may 
be  left  untouched,  it  is  usually  wiser  to  make  the  incision  of  such  a  size 
and  so  to  place  it  that  the  joint  may  be  investigated  in  order  that  a  definite 
decision  may  be  come  to  as  to  whether  radical  measures  should  be  pro¬ 
ceeded  with.  When  the  abscess  is  situated  posteriorly,  excision  may  be 
proceeded  with  by  Kocher’s  method. 

Sometimes  after  opening  an  anterior  abscess  along  the  inner  border 
of  the  sartorius  a  suppurating  track  may  be  followed  underneath  the 
iliacus  to  its  origin  from  a  small  primary  bone  focus  at  the  margin  of  the 
acetabulum  close  to  the  anterior  inferior  spine  of  the  ilium.  In  such  a 
case  it  not  infrequently  suffices  to  curette  the  bone  without  incising  the 
capsule.  When,  however,  the  abscess  communicates  with  the  joint,  the 
latter  should  be  explored.  In  other  cases  the  abscess  is  confined  within 
the  capsule  of  the  joint,  and  is  then  treated  either  by  simple  arthrotomy 
or  by  excision,  according  to  the  extent  of  the  disease.  In  cases  where  ex¬ 
cision  was  deemed  advisable  the  writer  was  formerly  in  the  habit  of 
employing  Barker’s  method;  more  recently,  however,  he  has  abandoned 
it  in  favour  of  the  posterior  operation. 

In  the  case  of  a  large  abscess  extending  down  the  thigh  under  the 
fascia  lata,  it  is  sometimes  advisable,  on  account  of  the  debilitated  state 
of  the  patient,  to  defer  the  excision  until  some  time  after  the  abscess 
has  been  dealt  with.  Should  the  general  condition  of  the  patient  seem 
equal  to  it,  however,  it  is  better  to  proceed  at  once  to  excision;  if  the 
disease  in  the  joint  be  left  it  only  serves  to  reinfect  the  abscess  cavity. 

The  incision  used  to  excise  the  joint  should  be  prolonged  down  the 
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thigh  sufficiently  to  allow  the  whole  abscess  cavity  to  be  laid  open  and 
thoroughly  cleaned  out.  The  whole  wound  should  be  sutured,  except  at 
its  lowest  part,  where  a  rubber  or  gauze  drain  should  be  introduced,  and 
a  second  drain  should  be  introduced  opposite,  and  down  to,  the  joint. 
A  counter-opening  may  be  made  if  necessary.  The  shock,  although  con¬ 
siderable,  may  be  counteracted  by  the  introduction  of  large  quantities 
of  normal  saline  into  the  rectum  by  the  drop  method  introduced 
by  Murphy. 

After  opening  and  removing  the  tubercular  lining  of  the  abscess  by 
curetting,  followed  by  vigorous  scrubbing  out  with  dry  gauze,  it  is  cus¬ 
tomary  to  introduce  some  antiseptic  with  the  object  of  destroying  the 
few,  bacilli  which  have  almost  certainly  escaped  removal.  A  10/  emul¬ 
sion  of  iodoform  and  glycerine  has  been  most  commonly  employed  for 
this  purpose.  More  recently  Murphy  has  made  use  of  a  2^  solution  of 
formalin  in  glycerine.  The  writer  uses  the  sublimated  iodoform- 
bismuth  paste  in  the  proportion  of  one  part  of  the  former  to  two  or 
three  of  the  latter,  according  to  the  size  of  the  abscess. 

While  the  presence  of  sinuses  renders  the  results  of  excision  less 
favourable  on  account  of  their  liability  to  set  up  a  general  infection  of 
the  wound,  their  presence  should  not  per  se  be  regarded  as  contra-indi- 
'  eating  excision ;  indeed  their  persistence  is  often  an  argument  in  favour 
of  excision,  as  in  the  majority  of  cases  it  is  only  by  removing  the  joint 
lesion  that  they  can  be  got  to  heal. 

TUBERCULOUS  DISEASE  OF  THE  SACRO-ILIAC  JOINT 

The  disease  is  generally  secondary  to  a  focus  in  the  sacrum  or  ilium, 
and  in  adults  it  is  frequently  accompanied  by  pulmonary  tuberculosis. 
In  children  it  is  often  secondary  to  disease  in  the  lower  lumbar  spine. 

Skiagraphy  is  of  the  greatest  assistance  to  the  surgeon  in  enabling 
him  to  localize  the  situation  of  the  bone  focus  at  a  comparatively  early 
stage  of  the  disease.  In  the  absence  of  advanced  pulmonary  tuberculosis, 
the  operation  should  be  advised,  and,  if  possible,  it  should  be  performed 
before  suppuration  occurs. 

Operation.  The  joint  is  best  exposed  by  a  semilunar  incision 
placed  internal  to  the  articulation.  The  size  of  the  incision  will,  of 
course,  depend  on  the  extent  of  the  disease.  After  retracting  the  flap 
outwards,  the  periosteum  is  incised  over  the  back  part  of  the  crest  of  the 
ilium,  while  below  the  level  of  the  posterior  superior  spine  the  knife  is 
carried  down  to  the  back  of  the  sacrum  between  the  origin  of  the  gluteus 
maximus  and  the  lumbar  aponeurosis.  The  posterior  fibres  of  the  gluteus 
medius,  the  upper  fibres  of  origin  of  the  gluteuis  maximus,  and  the  upper 
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part  of  the  great  sacro-sciatic  ligament  and  the  subjacent  periosteum 
are  separated  from  their  attachments  and  retracted  well  outwards.  The 
inner  flap,  consisting  of  the  lower  part  of  the  erector  spinse,  is  detached 
inwards.  The  posterior  superior  and  posterior  inferior  spines  of  the 
ilium  are  removed  with  a  chisel.  If  the  disease  be  limited  to  the  ilium, 
little  more  recpiires  to  be  done  except  perhaps  to  scrape  and  clip  away 
some  disease  which  has  invaded  the  posterior  ligament  and  adjacent  soft 
parts.  If,  on  the  other  hand,  the  sacrum  be  involved  and  the  joint  more 
extensively  diseased,  more  of  the  ilium  may  have  to  be  removed  before 
sufficient  access  can  be  got.  The  strong  interosseous  ligament,  along 
with  the  diseased  portion  of  the  sacrum,  is  then  removed  with  a  chisel  or 
gouge.  If  possible,  the  periosteum  and  ligaments  covering  the  anterior 
aspect  of  the  joint  should  be  left  intact,  and  the  important  structures 
immediately  in  front  of  it,  namely,  the  internal  iliac  vessels,  the  ureter, 
and  the  lumbo-sacral  cord,  must  be  kept  in  mind. 

An  abscess  or  sinus  confined  to  the  posterior  aspect  of  the  joint  is 
easily  dealt  with,  but  considerable  difficulty  may  arise  in  following  up 
suppurating  tracks  and  collections  of  pus  which  have  burrowed  into  the 
pelvis.  In  the  presence  of  such  complications,  in  order  that  free  through 
and  through  drainage  may  be  established,  it  will  generally  be  necessary 
to  make  a  counter-opening  either  in  the  iliac  region,  the  buttock,  the 
upper  and  inner  aspect  of  the  thigh,  or  the  perineum,  according  to  the 
route  taken  by  the  abscess. 

After-treatment.  The  after-treatment  consists  in  prolonged  re¬ 
cumbency,  as  much  as  possible  in  the  open  air.  To  ensure  rest  sand-bags 
may  be  used,  or  the  patient  may  be  fixed  to  a  Bradford’s  bed-frame. 

Results.  The  results  are  often  very  unsatisfactory;  the  patient 
not  infrequently  dies  of  meningitis  or  general  tuberculosis.  Sinuses  are 
very  liable  to  persist  indefinitely,  and  to  lead  to  waxy  disease. 
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OPERATIONS  FOR  HARE-LIP 

Indications.  As  is  shown  later  on  in  this  article,  if  a  child  has 
a  hare-lip  and  a  cleft-palate,  the  palate  should  be  operated  on  before  the 
lip.  But  if  an  infant  has  a  hare-lip  and  no  cleft-palate,  the  sooner  the 
lip  is  operated  on  the  better;  it  may  be  done  any  time  after  the  tenth 
day— and  earlier  still,  if  need  be — but  it  should  not  be  done  without  an 
anaesthetic,  for  which  purpose  chloroform  answers  best. 


Fig.  1 12.  The  Operation  for  Hare-  Fig.  i  13.  The  Operation  for 
lip.  First  stage.  The  mucous  border  of  Hare-lip.  Second  stage.  The  left 
the  right  side  of  the  gap  is  to  be  peeled  side  of  the  lip  being  drawn  well 
off,  and  the  flap  on  the  left  side  which  is  across,  the  incision  a  b  becomes  verti- 
set  free  by  the  incision  a  b  is  to  be  cal,  and  a  full  prolabium  is  obtained, 
brought  across  below  the  right  side  of 
the  lip. 

Operation.  One  of  the  most  important  points  in  the  operation  is 
to  detach  the  lip  and  cheek  freely,  so  that  the  vivified  edges  may  meet 
across  the  gap  without  any  tension.  The  bleeding  vessels  can  be  caught 
by  clip-forceps,  and  all  blood  thus  prevented  from  entering  the  mouth. 

After  the  labial  flaps  have  been  fully  detached,  the  incisions  are 
made  for  obtaining  the  raw  edges.  By  one  of  the  old  methods  of  operat¬ 
ing  the  mucous  membrane  was  dissected  from  each  side  of  the  gap,  and, 
thus,  when  the  raw  surfaces  were  drawn  together,  an  unsightly  notch 
was  apt  to  be  seen  on  the  free  border  of  the  lip.  The  border  of  the  lip 
should  be  vivified  by  a  very  sharp  scalpel ;  an  old  scalpel  which  has 
been  worn  thin  by  grinding  does  excellently  for  the  purpose.  The  mucous 

259 


260  OPERATIONS  FOR  HARE-LIP  AND  CLEFT-PALATE 


membrane  is  peeled  from  one  side  of  the  cleft  and  from  along  a  good 
deal  of  the  free  border  of  the  smaller  side  of  the  lip,  whilst  from  the 
other  side  a  bold  flap  is  cut  as  is  shown  in  Fig.  113,  c  d  e:  This  flap  is 
afterwards  brought  across  to  the  denuded  border  of  the  lip  upon  the 
other  side.  Of  its  thickest  part  a  prolabium  is  formed,  whilst  that  part 
which  before  had  been  the  mucous  border  of  the  vertical  cleft  becomes 
the  horizontal  border  all  along  the  rest  of  the  lip.  The  piece  thus  brought 
across  is  a  thick,  wedge-shaped  flap,  which  is  boldly  tilted  down  so  as  to 
leave  an  angular  space  into  which  the  opposite  side  of  the  lip,  already 
vivified,  may  be  dove-tailed. 

The  right  side  of  the  lip  having  had  its  mucous  membrane  carefully 


Fig.  114.  The  Operation  for  Hare-  Fig.  115.  The  Operation  for  Hare¬ 
lip.  Third  stage.  The  mucous  border  lip.  Final  stage.  The  flap  from  the 
has  been  removed  from  the  right  side  left  side  has  been  adjusted  along  the 
and  a  flap  cut  from  the  left  side.  right  half  of  the  lip. 

pared  off  up  to  the  curved  line  c  d  e  (Fig.  114),  the  lateral  halves  of  the 
lip  are  drawn  together  in  the  middle  line.  When  the  left  half  of  the 
lip  has  been  thus  brought  to  the  middle  line,  the  incision  a  b,  which  had 
been  made  obliquely  into  the  lip  (Fig.  112),  becomes  vertical,  the  thick 
flap,  which  had  previously  been  vertical,  becoming  horizontal  and  ready 
to  form  the  mucous  border  of  the  restored  lip.  The  right  side  of  the  lip 
being  drawn  inwards,  some  of  its  freshened  border,  c  d,  is  placed  verti¬ 
cally,  whilst  the  rest  of  it,  d  e,  becomes  horizontal,  and  to  it  the  deflected 
flap  from  the  left  half  of  the,  lip  is  adjusted,  the  middle  part,  d,  being 
fitted  into  the  angle  on  the  left  side  as  at  b  in  Fig.  115.  -The  mucous 
membrane  must  be  entirely  removed  in  order  that  primary  union  may 
be  complete,  and  it  should  be  removed  from  around  the  whole  thickness 
of  the  lip.  Not  a  particle  of  the  skin,  however,  should  be  sacrificed. 

The  flap  thus  described  is  not  the  same  as  in  Mirault’s  operation.  His 
method  entailed  the  cutting  with  a  pair  of  scissors  merely  of  a  j^-inch 
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flap  from  the  lower  border  of  the  lip  which  was  to  be  arranged  to  form 
a  normal  prominence  for  the  lip,  as  a  sort  of  pedicle. 

Sutures.  For  the  thorough  adjustment  of  the  flaps  stitches  should 
be  inserted  not  only  down  the  front  of  the  lip,  but  also  on  the  dental 
aspect,  and  some  of  them  should  be  placed  very  deeply,  so  as  to  prevent 
the  halves  of  the  orbicularis  and  the  associated  muscles  dragging  upon 
the  wound.  Prepared  horsehair  may  be  used  for  adjusting  the  edges 
of  the  skin  and  for  securing  the  transplanted  flap  along  the  opposite 
half  of  the  lip;  silk  is  not  suitable  as  it  swells  and  becomes  septic.  The 
vivified  surfaces  must  be  kept  in  close  contact  by  passing  some  of  the 
posterior  stitches  deeply  and  boldly  with  a  curved  needle,  the  needle 
being  brought  almost  through  to  the  skin,  but  just  missing  it;  these 
stitches  are  of  great  use  in  steadying  the  flaps.  The  old-fashioned  hare¬ 
lip  pins  should  never  be  used ;  they  are  not  needed  even  in  cases  of  the 
worst  kind.  The  spots  at  which  they  traversed  the  skin  were  apt  to  be 
permanently  marked  by  white  scar-tissue.  A  great  advantage  of  the 
deep  sutures  at  the  dental  aspect  of  the  lip  is  that  they  leave  no  mark; 
they  also  arrest  bleeding,  and  they  adjust  the  surfaces  and  edges  of 
the  wound  so  well,  that  possibly  only  a  few  stitches  may  be  required  for 
the  front.  None  of  the  stitches  should  be  tied  very  tight  or  they  will 
cut  their  way  out  by  ulceration;  they  are  wanted  merely  to  hold  the 
surfaces  gently  together.  Their  ends  should  be  left  about  *4  inch  long, 
so  that  they  can  be  easily  seized  by  the  forceps  when  the  time  comes 
for  their  removal. 

If,  as  often  happens,  the  nostril  be  wide  and  flat,  it  should  be  made 
shapely,  and  fixed  in  the  approved  position;  some  of  its  cartilaginous 
ring  may  have  to  be  cut  away  so  as  to  reduce  its  size  and  round  it  off. 
It  may  need  also  to  be  separated  from  the  bone,  and  it  may  be  advisable 
to  hitch  up  its  lower  and  outer  part  by  a  silver-wire  suture.  In  some 
cases  it  is  well  to  turn  up  the  mucous  membrane  from  the  projecting  ring 
of  the  nostril,  and  then,  having  shaved  off  a  thickish  slice  of  the  cartilage, 
to  bring  down  again  and  suture  the  membrane. 

Dressings.  When  the  last  stitch  has  been  inserted,  and  the  face  has 
been  washed  and  thoroughly  dried,  the  assistant  should  purse  up  the  lip 
with  the  finger  and  thumb  whilst  the  surgeon  applies  a  dressing  of  gauze 
dipped  in  collodion  and  long  enough  to  reach  well  on  to  the  cheeks. 
Next  day  this  had  better  be  removed,  and  it  is  often  advisable  to  do  this 
first  dressing  under  chloroform.  The  nurse  gently  holds  the  slack  of  the 
cheeks  towards  the  middle  line,  and  the  surgeon  peels  off  the  gauze  by 
pulling  the  ends  inwards ,  being  careful  not  to  drag  upon  the  sutures; 
then,  when  the  part  has  been  cleaned,  he  may  decide  to  remove,  perhaps, 
every  other  stitch,  as  the  edges  of  the  wound  are  closely  adhering.  If 
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a  thick  stitch  has  been  deeply  inserted  from  the  front,  it  certainly  ought 
to  be  removed,  lest  it  should  leave  a  scar.  The  sutures  at  the  top  end 
of  the  vertical  wound  may  also  be  ready  for  removal.  A  gauze  and 
collodion  dressing  is  applied  as  before,  and  next  day,  or  the  next  day 
but  one,  the  wound  should  be  dressed  again,  a  few  more  of  the  anterior 
stitches  being  removed,  the  posterior  stitches  still  being  left.  Thus, 
within  four  or  five  days  all  the  visible  sutures  are  removed,  those  at  the 
tail  end  of  the  flap  and  at  the  free  border  of  the  lip  being  last  taken  out. 
For  ten  days  or  a  fortnight  after  this  the  lip  must  be  kept  from  disturb¬ 
ance  by  gauze  and  collodion  or  by  waterproof  strapping.  If  the  surgeon 
does  not  think  it  necessary  to  have  chloroform  administered  for  the 
dressings,  the  nurse  should  be  sitting  in  a  chair  opposite  to  him  with 
the  child  lying  on  her  lap,  whilst  the  surgeon  grips  its  head  firmly  between 
his  knees,  so  as  to  keep  it  quite  steady. 

If  the  case  be  one  in  which  the  intermaxillary  bone  and  the  prolabium 

have  been  sacrificed  and  the  new  lip  is 
very  small,  the  removal  of  a  wedge- 
shaped  piece  from  the  middle  of  the 
lower  lip  may  improve  the  appear¬ 
ance,  a  prominent  lower  lip  being  very 
unsightly. 

Double  hare-lip.  If  in  the  case  of 
a  double  hare-lip  the  prolabium  can  be 
used,  it  may  need  to  be  lowered  some¬ 
what  before  it  can  be  made  available 
for  the  new  lip.  This  being  done,  the 
mucous  membrane  should  be  thinly 
and  cleanly  dissected  off  its  borders, 
and  the  two  sides  of  the  lip  should  be 
arranged  for  blending  with  it.  Prob¬ 
ably  one  side  of  the  lip  is  larger  than  the  other;  this,  therefore,  should 
be  chosen  to  build  up  the  mid-part  and  the  lower  border  of  the  new  lip. 
A  flap  is  also  cut  from  the  other  side  of  the  lip,  but  before  this  is  done, 
the  mucous  membrane  is  peeled  from  its  free  border,  so  that  the  flap  can 
be  dove-tailed  in  between  the  vivified  border  of  the  median  bud  and  the 
fresh-cut  surface  of  the  other  flap,  as  shown  in  Fig.  116. 

If  this  flap,  which  is  denuded  on  both  its  upper  and  its  lower  surfaces, 
be  long  enough,  it  may  be  bent  around  the  border  of  the  median  bud 
towards  the  opposite  side,  lying  between  the  median  bud  and  the  large 
flap,  and  in  this  position  it  is  duly  secured  by  a  few  deep  sutures,  as  al¬ 
ready  described,  and  by  superficial  ones  of  horsehair. 

Sometimes  the  closure  of  the  cleft  in  the  lip  causes  a  great  difficulty 


Fig.  i  i 6.  Operation  for  Double 
Hare-lip.  a,  Prolabium  with  bor¬ 
ders  denuded;  b,  Right  side  of  lip 
denuded  and  flap  brought  down ; 
c,  Left  side  of  lip  denuded;  d,  Flap 
brought  down  and  vivified  on  lower 
border,  ready  for  being  tucked 
round  between  the  right  side  of  the 
prolabium  and  the  right  labial  flap. 
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of  breathing,  for  whereas  the  air-way  had  been  unusually  free,  the  infant 
is  subsequently  obliged  to  breathe  only  through  the  nose  and  mouth, 
and  the  nostrils  are,  perhaps,  a  good  deal  blocked  by  dry  blood  and 
mucus.  In  these  circumstances  the  nurse  has  to  guard  the  child  from 
the  risk  of  suffocation  by  gently  depressing  the  lower  lip.  If  the  diffi¬ 
culty  of  breathing  be  very  marked,  the  surgeon  may  feel  inclined  to  pass 
a  suture  through  the  back  of  the  lower  lip  and  bring  the  two  ends  round 
the  border  of  the  lip,  fixing  them  to  the  chin  by  a  piece  of  waterproof 
strapping.  The  sucking  in  of  the  lower  lip  and  the  difficulty  of  breathing 
are  thus  done  away  with,  and  as  there  is  no  tension  on  the  suture  it  does 
not  hurt  the  lip. 

It  sometimes  happens  that  the  lower  border  of  the  lip  is  marked  by 
a  notch,  either  with  or  without  an  operation  having  been  performed ; 
this  may  be  effaced  by  making  a  horizontal  incision  into  the  substance 
of  the  lip  a  little  above  the  notch,  and  then  closing  the  wound  in  the 
vertical  manner.  This  operation  is  on  the  principle  which  is  adopted  for 
widening  a  short  constriction  in  the  alimentary  canal,  an  incision  being 
made  in  the  length  of  the  bowel  and  closed  at  right  angles  to  it. 

If  after  operating  on  a  hare-lip  the  surgeon  sees  in  a  day  or  two  that 
The  line  of  sutures  is  'breaking  down,’  and  that  there  is  no  longer  any 
chance  of  obtaining  primary  union,  he  may  still  look  for  a  good  result 
by  the  fusing  together  of  the  two  layers  of  granulation  tissue.  If,  there¬ 
fore,  the  flaps  fall  apart,  the  sutures  should  be  removed,  and  the  lip 
should  be  bathed  in  warm  boric  lotion  and  covered  with  wet  boracic 
gauze.  So  long  as  the  tissues  are  acutely  inflamed,  nothing  can,  of  course, 
be  done  with  a  view  to  bringing  the  parts  together  again ;  but  as  soon  as 
the  inflammation  has  subsided,  and  healthy  granulations  begin  to  cover 
the  raw  surfaces,  the  sides  of  the  lip  should  be  readjusted  by  gauze  and 
collodion,  or  by  strips  of  waterproof  strapping.  In  this  way  a  very 
excellent  result  may  often  be  obtained  for  an  operation  which  had  at 
one  time  threatened  a  complete  failure — a  good  example  of  healing  by 
granulation. 


ROSE  OPERATION 

Blair,  in  the  International  Clinics ,  has  described  this  operation  in 
detail  as  follows : 

Restoration  of  the  Lip  and  Nostril.  Of  the  numerous  plans  which 
have  been  proposed  for  this  purpose  a  ‘  Rose  ’  type  of  operation  is  the 
simplest  to  plan  and  execute  and  is  capable  of  giving  the  best  anatomic 
results.  Last  but  not  least,  disappointing  results  which  will  occur  are 
more  easily  corrected  after  this  plan  of  operating  than  any  other.  Many 
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operators  use  an  angular  in  place  of  the  curved  incision  of  a  typical 
‘  Rose  ’  operation,  but  the  principle  is  the  same.  For  complete  double 
hare-lip  the  author  prefers  the  plan  that  somewhat  resembles  a  ‘  Maas  ’ 
operation  (Fig.  117),  but  even  in  the  double  cleft  the  ‘  Rose  ’  operation 


Fig.  1 17.  Showing  a  Modified  Maas  Operation  for  Double  Hare-lip 

WHICH  FOR  WANT  OF  A  BETTER  DESIGNATION  WE  HAVE  CALLED  THE  WASHINGTON 

University  Operation.  The  child  shown  below  had  this  operation  done  in 
early  infancy.  Notice  the  beautiful  development  of  the  nose  that  has  taken 
place  spontaneously.  The  defect  in  the  middle  of  the  lip  is  due  to  inadvertently 
leaving  a  slight  bit  of  the  vermilion  border  of  the  prolabium.  (Blair,  Interna¬ 
tional  Clinics.)  1 

is  efficacious  and,  unless  one  has  special  skill,  is  apt  to  be  more  satisfac¬ 
tory  in  the  result  (Fig.  118). 

Operation  for  Single  Hare-lip.  If  this  is  accompanied  by  a  complete 
palate  cleft,  the  alveolar  portion  is  to  be  dealt  with  according  to  one 
of  the  plans  already  given.  In  a  simple  alveolar  cleft,  without  complete 
separation,  the  alveolar  process  needs  no  special  treatment.  Whether 
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Fig.  1 18.  Shows  the  Rose  Operation  for  Double  Hare-lip  and  a  Case  so 
treated.  The  second  picture  in  the  series  shows  the  distortion  that  immediately 
resulted,  but  the  other  two  show  the  good  later  results.  The  only  fault  here  is 
that  the  upper  lip  was  made  a  little  too  long,  a  mistake  very  easy  to  make. 
(Blair,  International  Clinics.) 


a  lip  cleft  is  complete  or  only  a  notch,  the  plan  of  operating  is  the  same, 
for  incomplete  clefts  are  accompanied  by  a  spreading  of  the  nostril  on 
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that  side  which  should  be  remedied  (Fig.  120).  The  following  points 
should  receive  special  attention  during  the  operation : 

( a )  Incision  should  be  carefully  planned  and  then  plainly  outlined 
with  the  point  of  a  knife. 

(b)  Unless  varied  for  some  special  adjustment,  the  cuts  should  ex» 


Fig.  1 19.  Two  Photographs  taken  at  slightly  different  Angles 
showing  Rose  Incisions  for  Single  Complete  Hare-lip.  These  are  depicted 
here  chiefly  to  show  the  relation  of  the  upper  portion  of  the  incisions  to  the 
nostril.  On  each  picture  the  head  is  tilted  back  somewhat,  which  causes  a 
foreshortening-  of  the  incisions.  (Blair,  International  Clinics.) 

tend  squarely  through  the  full  thickness  of  the  lip.  A  sharp,  long, 
straight  bistoury  is  preferable  for  the  purpose. 

(c)  On  neither  side  of  the  cleft  does  the  incision  really  enter  the 
nostril,  but  it  should  end  at  the  level  of  the  junction  of  the  columella 
with  the  lip  on  the  mesial  side  and  of  the  ala  with  the  lip  on  the  lateral 
side;  the  upper  ends  of  the  incisions  run  almost  transversely  (Fig.  119). 
One  is  rather  apt  to  run  the  incisions  somewhat  upward  along  the  inner 
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surface  of  the  ala  or  septum,  which  will  cause  an  internal  obstruction  of 
the  nostril  most  difficult  to  correct.  Just  at  the  entrance  of  the  nostril 
the  incision  should  run  sufficiently  close  to  the  ala  on  one  side  and  the 
columella  on  the  other,  so  as  to  bring  them  close  enough  together  to 
make  a  nostril  of  a  proper  size  (Fig.  119). 

(d)  In  doing  a  ‘  Rose  ’  operation  the  convexity  of  the  curved  in¬ 
cision  should  extend  laterally  to  the  fullest  width  of  the  cleft  defect, 


Fig.  120.  The  Child’s  Upper  Lip  is  normally  a  Pyramid  with  the 
Apex  at  the  Centre  of  the  Vermilion  Border.  In  correcting  a  hare-lip,  this 
pyramidal  form  should  be  preserved.  This  is  best  accomplished  by  the  ‘  Rose  ’ 
operation.  (Blair,  International  Clinics.) 

and  each  curved  out,  if  drawn  out  straight,  should  be  of  the  same  length 
as  its  fellow  of  the  opposite  side. 

(e)  The  length  of  the  cut  within  the  vermilion  border  should  cor¬ 
respond  to  the  width  that  it  is  desired  the  vermilion  border  should  be  at 
the  completion  of  the  operation  (Fig.  120). 

(/)  The  ala  is  approximated  to  the  columella  by  a  deep  suture  of 
paraffined  silk,  placed  just  below  the  ala  and  the  columella;  this  includes 
the  full  thickness  of  the  lip  and  a  superficial  stitch  that  accurately  ap¬ 
proximates  the  skin.  These  are  best  combined  in  an  inverted  figure-of- 
eight  suture,  that  is  drawn  up  tentatively,  first  observing  whether  the  ala 
is  brought  to  a  level  symmetrical  with  its  fellow  of  the  opposite  side.  If 
this  is  not  the  case  the  suture  is  removed  and  replaced;  then  it  is  neces¬ 
sary  to  see  that  the  cut  edges  of  the  skin  in  the  floor  of  the  nostril  abut 
fairly  and  do  not  overlap.  If  this  should  not  be  the  case,  a  superficial 
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stitch  of  silk  or  horsehair  is  placed  in  the  skin  above  the  figure-of-eight 
stay  suture  and  immediately  tied;  the  figure-of-eight  suture  is  then  tied, 
the  ends  being  cut  short. 

(g)  A  somewhat  superficial  suture  is  put  exactly  through  the  muco¬ 
cutaneous  border  and  before  tying  this  gentle  traction  is  made  downward 
to  see  that  both  freshened  borders  of  the  cleft  are  of  the  same  length 
(Fig.  12 1 ) . 

(h)  The  skin  and  mucosa  of  both  surfaces  are  now  accurately  ap- 


Fig.  I2i.  After  placing  the  Figure-of-eight  Suture  at  the  Entrance 
of  the  Nose  and  a  Simple  Suture  at  the  Muco-cutaneous  Border  and  then 

DRAWING,  GENTLY,  DOWNWARD  UPON  THE  LATTER,  THERE  SHOULD  BE  AN  ELLIP¬ 
TICAL  Gap,  with  Symmetrical  Borders,  that  is  to  be  closed  by  Cutaneous 
Sutures.  If  it  is  found  that  one  border  is  shorter  than^the  other,  first  it  is  deter¬ 
mined  if  one  is  too  short  or  the  other  too  long  and  then  dealt  with  as  suggested 
in  the  other  two  figures;  cutting  along  the  dotted  line  through  the  full  thickness 
of  the  lip.  The  central  figure  shows  the  method  of  lengthening  the  short  seg¬ 
ment  of  the  lip,  while  a  cut  made  through  the  dotted  line,  in  the  figure  to  the 
right,  will  shorten  the  lateral  part  of  the  lip.  Both  sides  may  be  shortened  or 
lengthened  in  the  same  way.  (Blair,  International  Clinics.) 


proximated  by  several  superficial  interrupted  sutures  of  horsehair  or  fine 
silk,  the  ends  of  all  being  cut  very  close  to  the  knots. 

If  the  ala  has  been  brought  into  proper  relation  to  the  columella, 
any  present  kinking  of  the  nostril  had  best  be  disregarded,  for  it  is 
rapidly  and  more  accurately  corrected  by  growth  than  by  a  plastic  on 
the  ala.  When  finished,  the  two  halves  of  the  lip  should  be  symmetrical, 
with  neither  a  notch  nor  a  protrusion  at  the  line  of  union.  It  has  been 
the  writer’s  observation  that  a  lip  which  is  slightly  short  at  the  suture 
line  tends  to  correct  itself  with  growth;  that  if  it  is  made  too  long,  or 
with  a  protrusion,  these  faults  tend  to  persist.  With  this  type  of  opera¬ 
tion,  either  a  moderate  notch  or  a  protrusion  are  easily  corrected  at  a  sub¬ 
sequent  operation.  After  the  superficial  suturing  is  completed,  two 
deep  stav  sutures  are  placed,  one  on  the  mucous  surface  of  silkworm-gut 
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(Fig.  1 22),  a  little  above  the  muco-cutaneous  border,  its  ends  being  left 
free  and  4  inches  long;  the  other  of  No.  26  silver  wire  is  placed  through 
the  upper  part  of  the  lip  and  shotted  over  lead  plates  that  rest  on  the 
skin.  If  no  infection  takes  place,  these  are  sufficient.  The  lower  part 
of  the  lip  usually  holds;  in  but  two  instances  in  the  writer’s  practice 
have  infection  and  tension  combined  been  sufficient  to  cause  a  separation 


sVi  n 


Fig.  122.  After  both  the  Cutaneous  and  Mucous  Surfaces  of  the  Lip 

ARE  ACCURATELY  APPROXIMATED  BY  FlNE  INTERRUPTED  SUTURES,  THEN  IN  THE 

.Fleshy  Part  of  the  Lip  are  placed  one  or  possibly  two  of  these  modified 
Lane  Sutures  of  Silkworm-gut,  tied  on  the  Mucous  Surface.  This  suture 
ensures  the  accurate  approximation  of  the  muscular  surfaces,  controls  bleeding 
and  bears  the  brunt  of  the^strain;  the  two  ends  are  left  four  inches  long  so  as 
not  to  fall  into  the  mouth  and  are  not  knotted  together,  otherwise  the  child 
might  catch  its  finger  in  the  loop.  Care  must  be  exercised,  in  removing  this 
suture;  the  knot  might  be  cut  off  and  the  loop  left  in  the  lip.  (Blair,  Interna¬ 
tional  Clinics.) 

here.  The  greatest  tension  is  in  the  upper  part,  the  silver  wire  suture 
having  a  tendency  to  cut,  thus  allowing  one  or  both  nostrils  to  spread. 
For  this  reason  it  is  advisable  to  further  support  the  face  by  adhesive 
strapping. 

Double  hare-lip,  complete  or  incomplete,  is  almost  as  well  treated  by 
the  ‘  Rose  ’  operation  as  the  modified  ‘  Maas  ’  operation  used  by  the 
writer  (Fig.  117)  and  its  execution  is  more  simple.  The  prolabium  is 
cut  to  a  point  and  the  curved  incision  is  made  in  each  lateral  piece  of  the 
lip,  after  adjusting  both  nostrils  as  described  in  taking  care  of  a  single 
hare-lip.  The  muco-cutaneous  border  suture  is  placed,  the  lip  is  drawn 
down  to  the  proper  length,  and  the  remaining  sutures  put  into  place. 
The  same  precautions  are  observed  as  in  repairing  a  single  hare-lip,  and 
what  should  be  remembered  is  that  a  double  operation  is  much  more  of 
a  strain  on  the  child,  and  possibly  more  so  on  the  operator,  than  the 
single  cleft  operation.  Both  operations  are  completed  by  putting  a 
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modified  k  Lane  1  suture  in  the  lower  third  of  the  lip  and  a  lead  plate 
suture  below  the  level  of  the  nostril,  and  then  strapping  the  face. 

The  figure-of-eight  suture  placed  at  the  entrance  of  the  nostril  is 
not  sufficient  to  prevent  the  subsequent  suturing  of  the  ala.  Garretson 
devised  the  plan  of  placing  a  silver  wire  suture  through  the  lip,  shotted 
at  each  end  for  a  lead  plate.  If  there  is  no  infection,  this  may  be  effec¬ 
tive,  but  in  the  presence  of  infection,  the  wire  rapidly  cuts  through  the 
flesh.  We  first  supplanted  the  use  of  this  wire  by  the  use  of  adhesive 
straps  brought  around  the  cheeks  and  crossing  at  the  root  of  the  nose 
and  under  the  chin.  We  now  in  addition  put  in  a  deep  suture  from 


Fig.  123.  Fig.  124.  Fig.  125. 


Fig.  123.  Outlines  of  Incisions  in  a  Rose  Operation  for  Partial  Lip 
Cleft,  in  which  there  is  also  a  spreading  of  the  Nostril  of  that  Side. 
By  the  vertical  dotted  lines  it  is  seen  that  the  incisions  extend  laterally  as  far 
as  the  widest  part  of  the  cleft.  It  will  also  be  seen  that  the  length  of  each  cut 
within  the  vermilion  border  of  the  lip  is  the  same.  If  the  lengths  of  the  two 
curved  incisions  were  measured,  it  would  be  found  that  they  were  of  the  same 
length  on  each  side.  These  are  the  three  important  points  in  designing  the  inci¬ 
sions  of  a  Rose  operation.  (Blair,  Oral  Surgery.) 

Fig.  124.  Incisions  for  Rose  Operation  of  a  Complete  Single  Cleft. 
(Blair,  Oral  Surgery.) 

Fig.  125.  After  making  the  Incisions  for  the  Rose  Operation,  the  Ala 

IS  REPLACED  WITH  ONE  SUTURE,  AND  THE  NEWLY  PARED  BORDERS  ARE  APPROX- 
MATED  AND  PUT  ON  THE  STRETCH  BY  A  TENSION  SUTURE  PLACED  AT  THE  MUCO¬ 
CUTANEOUS  Border.  (Blair,  Oral  Stirgery.) 

within  the  mouth  of  heavy  silver  wire  at  the  level  of  the  ear;  this  to  be 
removed  later.  Any  support  or  any  dressing  resting  on  the  suture  line  is 
very  objectionable.  Prominent  scars  are  almost  always  due  to  infection 
and  the  only  effective  way  of  controlling  this  that  we  have  found  is  the 
immediate  and  continuous  removal  of  all  crusts  or  scabs  as  rapidly  as 
they  form. 


CHAPTER  II 


OPERATIONS  FOR  CLEFT-PALATE 

ON  THE  EMPLOYMENT  OF  PRESSURE  IN  THE  TREAT¬ 
MENT  OF  CLEFT-PALATE 

In  the  Medical  Record  of  Australia  for  June  15,  1861  (Melbourne), 
is  an  article  by  the  editor,  Dr.  Reeves,  which  is  apparently  the  first 
recommendation  of  the  pressure-method  of  dealing  with  cleft-palate. 
Dr.  Reeves  was  led  to  try  it  on  the  dead  body  of  a  child  who  had  died 
three  weeks  after  birth.  The  fissure  was  complete,  and  large  enough 
to  admit  the  end  of  the  little  finger.  By  means  of  a  pair  of  clamps  the 
sides  of  the  fissure  were  readily  brought  together.  The  gums  of  the 
upper  jaw  were  then  found  to  be  within  those  of  the  lower  jaw,  but 
Dr.  Reeves  formed  the  opinion  that  Nature  would  be  able  to  remedy 
that  defect  as  the  living  child  grew  up.  Dr.  Reeves  insisted  that  the 
operation  for  cleft-palate  should  he  performed  as  early  as  possible  after 
birth ,  when  the  bones  were  in  their  softest  condition.  He  suggested  that 
the  edges  of  the  fissure  should  be  pared,  and  that  by  the  padded  blades 
of  the  horseshoe-shaped  clamp  the  maxillary  bones  should  be  slowly 
brought  together.  Fie  does  not  appear  to  have  performed  this  operation 
on  a  living  infant,  and  his  suggestion  seems  to  have  been  lost  sight  of, 
but  if,  as  is  probable,  this  treatment  of  congenital  cleft-palate  is  to  be 
adopted,  it  is  right  that  his  suggestion  should  have  due  acknowledgment. 

It  was  through  the  published  works  of  Dr.  Brophy  of  Chicago  that 
my  attention  was  first  called  to  the  method,  and  I  have  every  reason 
for  speaking  well  of  it. 

Time  for  operating.  Inasmuch  as  cleft-palate  is  an  arrested 
development,  the  gap  ought  to  be  closed  at  the  earliest  possible  moment, 
and  the  most  favourable  time  for  operating  upon  it  is  between  the  age 
of  two  weeks  and  three  months.  Brophy  is  probably  right  in  affirming 
that  at  this  age  there  is  less  shock  from  the  operation  because  the  nervous 
system  is  in  a  rudimentary  condition ;  and,  certainly,  the  sooner  the 
muscles  of  the  soft  palate  are  enabled  to  work  with  a  definite  scheme 
of  vocalization  in  view  the  more  perfect  will  the  voice  eventually  become. 
It  is  a  generally  recognized  and  disappointing  fact  that  when  operation 
is  undertaken  at  a  later  age,  though  the  gap  in  the  palate  may  be  com¬ 
pletely  closed,  only  a  slight  improvement  in  vocalization  may  take 
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place.  Still,  if  a  new-born  infant  be  badly  nourished  and  ill-suited  for 
the  struggle  for  existence,  it  would  be  wrong  to  submit  him  to  any  opera¬ 
tion.  He  should  be  wrapped  in  wool,  rubbed  daily  with  cod-liver  oil,  and 
brought  into  a  satisfactory  state  of  health  before  the  cleft  is  dealt  with. 

Once  more,  therefore,  if  it  be  admitted  that  distinct  vocalization 
depends  upon  the  anatomical  integrity  of  the  soft  palate,  the  earlier 
that  a  cleft  is  repaired  the  better :  it  should  certainly  be  done  before 
the  hare-lip  is  operated  on. 

Some  surgeons  are  still  in  favour  of  postponing  operation  upon  the 
palate  until  the  child  has  passed  the  age  of  infancy.  But  the  earlier  the 
cleft  is  closed  the  better  will  be  the  voice,  and  if  the  hare-lip  be  dealt 
with  before  the  palate  the  surgeon  has  less  room  for  operating  on  the 
palate.  One  argument  raised  in  favour  of  operating  first  on  the  lip  is 
that  the  mother  may  not  be  subjected  to  the  constant  grief  of  seeing 
her  child’s  serious  disfigurement.  But  if  it  be  explained  to  the  mother 
that  the  delay  in  operating  on  the  lip  is  advised  in  the  child’s  interest, 
she  will  be  likely  to  take  a  reasonable  view  of  the  question.  The  physical 
welLbeing  of  the  child  must  not  be  sacrificed  to  the  sentiment  of  the 
mother.  Certain  it  is  that  if  the  lip  were  closed  the  infant  would  still 
have  to  be  brought  up  by  a  large-teat  bottle  or  by  spoon-feeding.  It  is 
further  advised  by  some  who  are  in  favour  of  doing  the  lip-operation 
first  that  if,  when  the  child  has  attained  the  age  of  two  years  or  so  and 
the  surgeon  is  about  to  deal  with  the  palate,  the  mouth  is  so  small  that 
there  is  not  room  for  the  gag,  the  lip  can  be  divided  so  as  to  get  rid  of 
that  difficulty.  But  those  who  have  made  themselves  familiar  with  the 
operation  on  the  palate  by  thrusting  the  maxillae  together,  will  be  able  to 
appreciate  the  great  help  which  is  given  in  the  subsequent  repair  of 
the  lip  when  the  maxillae  and  their  labial  coverings  have  been  brought 
together.  It  is  all  in  favour  of  a  good  appearance  being  given  to  the 
hare-lip  if  the  cleft-palate  be  dealt  with  by  first  approaching  the  maxillae 
to  each  other. 

Blair  states  that  it  is  very  essential  that  the  surgeon  should  cover  his 
mouth  and  nose  with  thick  gauze  to  protect  the  patient  from  the  breath 
and  mucus  cast  off  during  speech. 

Operation.  The  operation  by  pressure  consists  in  thrusting  the 
two  superior  maxillary  bones  together  and  then  adjusting  with  sutures 
the  vivified  edges  of  the  cleft.  Brophy  maintains  that  in  cleft-palate 
cases  the  roof  of  the  mouth  is  excessive  in  diameter  by  just  the  width 
of  the  cleft,  and  that  after  the  maxillae  have  been  thrust  together  and 
the  palatine  processes  united,  the  development  of  the  alveolar  processes 
becomes  normal,  and  that  when  the  teeth  of  the  superior  maxillae  which 
have  been  shifted  inwards  by  the  radical  operation  are  erupted  they  will 
exactly  meet  those  of  the  lower  jaw.  One  of  the  important  features  of 
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Fig.  126.  Approximating  the  Maxillae  by  Through-and-through  Wires, 
a,  first  step,  placing  a  heavy  silk  loop  through  one  maxilla  posteriorly,  b,  second 
step,  placing  a  heavy  silk  loop  through  the  other  maxilla  posteriorly,  c,  ante¬ 
riorly  is  shown  how  one  loop  (a)  is  passed  over  the  ends  of  a  second  loop  (b). 
By  drawing  on  the  (a)  loop,  the  (b)  loop  is  made  to  traverse  both  maxillae;  (b) 
shows  loop  in  position  with  wire;  (c)  ready  to  be  drawn  in  place,  d,  showing 
two  double  wires  in  position,  threaded  at  each  end  on  a  lead  plate  (d).  If  single 
wires  are  used,  No.  20  is  the  proper  size,  while  No.  22  or  24  is  used  double,  e, 
this  shows  the  maxillae  approximated.  This  is  done  by  pressing  the  bones  together 
and  taking  up  the  slack  by  twisting  appropriate  wires.  The  approximation  of 
the  alveolar  part  of  the  cleft  is  made  more  sure  by  bringing  two  of  the  wires 
around  the  intermaxillary  bone  and  twisting  them  at  (g-g).  The  extra  posterior 
wire  is  discarded  if  not  needed,  f,  the  needle  used  in  piercing  the  maxillae  is 
what  is  known  as  Y  circle,  reverse-eyed  Hagedorn.  Two  sizes  are  used;  one  of 
a  circle  the  size  of  a  nickel  and  the  other  of  a  circle  the  size  of  a  quarter. 
Usually  some  of  the  broad  cutting  point  is  ground  off.  (Blair,  International 
Clinics.) 
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this  operation  is  that  the  halves  of  the  soft  palate  so  brought  together 
can  be  sutured  without  interference  with  the  muscles  of  the  palate,  the 
prospects  of  securing  a  natural  voice  being  thereby  greatly  increased. 
And  just  as  the  approximation  of  the  hinder  part  of  the  maxillary  pro¬ 
cesses  gives  assistance  in  the  repair  of  the  soft  palate,  so  does  the  ap- 


Fig.  127.  g,  An  accurate  diagrammatic  Reproduction  of  a  Section  of 
a  Frozen  Head  of  an  Infant  with  a  Single  Cleft  of  the  Palate.  This  il¬ 
lustrates  how  a  y^-circle  needle  can  be  made  to  pass  from  the  upper  buccal  for¬ 
nix,  through  the  jaw-bone,  along  the  floor  of  the  orbit  and  into  the  cleft,  h, 
showing  position  of  the  jaws  of  the  forceps  in  forceful  approximation  of  the 
maxillae.  1,  Brophy  needle.  Dr.  Brophy  has  two  of  these  made,  right  and  left. 
The  shank  of  this  needle  is  shorter  than  the  original  instrument.  The  use  of 
Brophy’s  needle  is  simpler  than  the  author’s  method,  but  the  latter  insures 
placing  the  wires  at  a  higher  level  in  the  jaw,  i.e.,  above  the  tooth  buds,  j, 
double-edged  knife  occasionally  used  in  cutting  the  maxilla.  The  knife  is  thrust 
high  into  the  body  of  the  bone  through  a  small  mucous  opening,  and  moved 
forward  and  backward  in  the  bone.  (Blair,  International  Clinics.) 

proximation  of  their  anterior  part  simplify  the  subsequent  operation  on 
the  hare-lip. 

The  operation  is  begun  by  raising  the  cheek.  A  strong  needle  on 
a  handle  is  then  thrust  through  the  maxilla  just  behind  the  malar  process 
of  the  superior  maxilla,  and  above  the  level  of  the  horizontal  process 
of  the  palate  bone.  This  needle  carries  a  thick  silk  pilot-suture  through 
to  the  cleft,  and  its  loop  is  pulled  down  towards  the  mouth.  Then  the 
needle  is  similarly  passed  through  the  opposite  maxilla,  the  loop  being 
brought  down  as  before.  This  second  loop  is  passed  through  the  first, 
which,  being  drawn  upon,  is  made  to  bring  the  second  loop  out  through 
the  maxilla  and  across  the  nasal  fossa.  The  suture  then  is  horizontal. 
The  sharply-bent  end  of  a  thick  silver  wire  is  then  hooked  on  to  this 
loop,  and,  by  pulling  on  the  latter,  the  wire  is  made  to  take  its  place. 
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The  wire  suture  thus  lies  above  the  horizontal  processes  of  the  palate 
bones,  where  it  can  be  seen  through  the  cleft.  Similarly,  a  wire  suture 
is  taken  through  the  maxillae  above  the  front  part  of  the  cleft.  Two 
small,  oblong  leaden  plates,  with  a  hole  drilled  near  each  end,  are  then 
laid  along  the  outside  of  the  right  maxilla,  under  the  cheek,  the  end  of 
the  hinder  wire  being  passed  through  the  posterior  hole  and  the  end  of 
the  front  wire  through  the  anterior  hole.  The  right  ends  of  the  wires 
are  then  twisted  together  from  left  to  right,  the  plates  being  closely 
applied  against  the  maxilla,  and  after  this  the  twisted  ends  of  the  wires 
are  pressed  flat.  The  ends  of  the  wires  under  the  left  cheek  are  then 
similarly  treated,  and  as  they  are  being  twisted  up  the  maxillae  are 
firmly  squeezed  together.  If,  however,  they  are  too  solidly  fixed  to  be 
moved  towards  each  other,  the  bones  themselves  must  be  divided  by 
a  scalpel  sufficiently  to  enable  the  surgeon  to  force  their  palatine  pro¬ 
cesses  into  the  middle  line.  In  this  way  the  width  of  the  gap  in  the 
lip  is  greatly  reduced  and  the  lateral  halves  of  the  soft  palate  come 
together.  Fine  sutures  are  then  passed  through  the  freshened  borders 
of  the  entire  cleft.  After  the  maxillae  have  been  thrust  together,  the 
wires  extending  between  the  leaden  plates  have  to  be  tightened  up. 
These  wires  and  plates  are  not  disturbed  for  three  or  four  weeks.  Some 
superficial  ulceration  may  take  place  beneath  or  against  the  borders 
of  the  plates,  but  it  is  not  of  importance.  The  wires  and  plates  may  be 
removed  after  about  the  third  week. 

When  the  prolabium  and  the  incisive  bone  are  so  advanced  and 
isolated  that  the  surgeon  is  unable  to  make  use  of  them,  he  must  remove 
them;  but  it  should  always  be  his  endeavour  to  save  them.  Sometimes 
the  projection  can  be  thrust  into  position  only  by  bending  down  the 
tip  of  the  nose,  and  when  it  has  become  firmly 
attached  in  its  new  position  the  connexion 
with  the  nose  may  be  divided ;  or  it  may  be 
found  that  after  the  removal  of  a  triangular 
piece  from  the  septum  the  prolabium  comes 
easily  into  position. 

It  is  not  desirable  to  free  the  maxillae  by  cutting  into  them,  and  frac¬ 
ture  of  the  alveolar  process  is  to  be  avoided.  For  these  reasons  the 
operation  is  seldom  advisable  after  three  months.  In  doing  this  opera¬ 
tion  the  writer  now  makes  no  attempt  to  close  completely,  or  even  ma¬ 
terially  to  narrow,  the  posterior  part  of  the  cleft  in  the  hard  palate, 
since  it  is  unnecessary,  and  a  strenuous  effort  to  do  so  is  hazardous. 
In  this  adjustment  of  the  palate,  whether  it  is  for  a  single  or  double 
cleft,  the  premaxillary  part  should  be  placed  well  in  front  of  and  not 
to  the  mesial  side  of  the  maxillary  portion  of  the  alveolus.  In  a  single 


Fig.  128.  Lead  Plate 

FOR  SUPPORTING  WlRE 

Sutures.  Actual  size. 
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cleft  the  maxillary  bones  are  to  be  pushed  toward  each  other  and  the 
protruding  premaxilla  brought  to  lie  somewhat  in  front  of  the  short 
maxillary  process.  No  bone-cutting  is  required.  In  the  double,  com¬ 
plete  cleft,  where  the  premaxilla  stands  out  on  the  end  of  the  nasal 
septum,  it  is  usually  advisable  to  make  an  oblique,  single,  submucous 
cut,  or  a  submucous  removal  of  5  mm.  of  the  lower  border  of  the  septum, 
so  as  to  allow  the  premaxilla  to  drop  back  into  contact  with  the  maxillae. 
However,  this  cut  in  the  septum  should  not  be  made  until  it  is  deter¬ 
mined  that  the  anterior  end  of  the  maxillary  processes  can  be  sufficiently 
approximated  to  ensure  the  premaxilla  of  resting  in  front  of  the 
maxillae  and  not  dropping  back  into  the  cleft.  If  this  cannot  be  done, 
then  it  is  probably  better  practice  not  to  cut  the  nasal  septum  but,  after 
pushing  the  premaxilla  as  far  back  as  possible  with  thumb  pressure,  to 
free  the  cheeks  and  alae  of  the  nose  from  the  maxillary  bones  by  under¬ 
cutting  and  to  make  the  repair  of  the  lips  over  the  cleft. 

After  three  months  the  Brophy  operation  is  seldom  advisable.  The 
lip  may  be  repaired  over  the  alveolar  cleft,  but  as  Blair  has  shown 
after  operation  the  alveolar  cleft  may  close  rapidly  from  the  lip  pressure 
or  it  may  remain  open  indefinitely.  Better  results  are  obtained  where 
teeth  are  present  by  approximating  the  maxilla  and  the  premaxilla  by 
orthodontic  appliances.  Considerable  tissue  may  be  gained  in  a  single 
cleft-palate  by  including  some  of  the  muco-periosteum  of  the  septum 
with  the  palate  flap. 

Mr.  Arbuthnot  Lane  is  also  an  advocate  of  the  palate  being  operated 
on  before  the  lip,  and  he  prefers  to  operate  on  the  palate  when  the  infant 
is  five  weeks  old.  He  raises  a  flap  of  muco-periosteum,  and,  turning 
it  over  like  a  page  of  a  book,  tucks  its  free  border  in  between  the  bone 
and  the  muco-periosteum  of  the  other  side,  having  previously  made 
ready  the  groove  for  its  reception  by  detaching  the  muco-periosteum 
for  about  a  quarter  of  an  inch.  The  soft  palate  he  treats  in  like  manner, 
splitting  it  and  turning  it  over,  and  suturing  it  to  the  other  side,  which 
he  has  already  vivified  by  a  little  splitting  and  unfolding.  The  splitting 
and  suturing  of  the  flaps  are  done  with  special  knives  and  needles. 

STAPHYLORRHAPHY  AFTER  INFANCY 

Preparation.  In  the  case  of  a  child  with  cleft-palate  who  has 
passed  beyond  infancy,  the  sooner  that  the  operation'  is  undertaken 
the  better.  But  before  this  is  done  the  child  must  be  duly  prepared. 
Carious  teeth  should  be  extracted,  or  cleaned  and  filled ;  enlarged  tonsils 
should  be  amputated,  and  adenoids  cleared  away,  and  the  mouth  made 
as  healthy  as  possible.  And  it  may  be  well  for  the  nurse  to  wash  the 
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mouth  with  a  hand-spray  of  some  mild  antiseptic,  so  that  after  the 
operation,  when  its  use  is  highly  desirable,  the  child  may  not  be  alarmed 
by  it. 

Operation.  The  operating-table  should  be  between  3 and  4 
feet  high  (inclusive  of  a  firm  mattress),  and  quite  narrow,  so  that  the 
assistant  may  also  be  able  to  see  into  the  mouth.  The  instruments 
should  be  laid  on  another  table  of  the  same  height,  and  should  be 
arranged  upon  an  aseptic  cloth  from  left  to  right  in  the  order  in  which 
the  surgeon  is  likely  to  use  them.  They  should  not  be  placed  in  any 
lotion.  The  most  convenient  anaesthetic  is  chloroform,  given  on  a  flannel 
mask,  which,  later  on,  is  changed  for  a  Junker’s  apparatus.  The  chloro- 
formist  should  not  be  called  upon  to  help  in  the  operative  work;  he 
has  enough  to  occupy  his  thoughts  and  his  hands.  The  child  ought 
to  be  only  just  ‘under’;  the  anaesthetist  should  be  able  to  feel  that 
at  any  moment,  if  need  be,  he  could  wake  him  up.  The  operator  should 
not  object  to  the  child  making  purposeless  movements  from  time  to 
time,  as  he  then  knows  that  his  patient  is  ‘  upon  the  safe  side.’  If  the 
breathing  becomes  embarrassed  the  surgeon  should  stop  and  see  if  a 
change  in  the  position  of  the  head,  or  of  the  gag,  may  improve  matters. 
The  best  position  for  the  child  during  the 
operation  is  upon  the  back,  with  the  head 
hanging  over  the  end  of  the  table,  so  that 
the  blood  may  escape  by  the  mouth  or 
nostrils.  This  position,  however,  some¬ 
times  hinders  the  breathing;  still,  it  should 
be  tried  in  every  case.  It  often  happens 
that  after  the  operation  the  child  vomits 
blood ;  and  sometimes  when  there  has  been 
little  or  no  vomiting,  the  first  motion  passed 
after  the  operation  is  tarry,  some  blood 
having  found  its  way  into  the  alimentary 
canal  in  spite  of  the  child  having  been  ^IG-  I29-  IVEYLEss  Gag  for 
kept  inverted  during  the  operation.  The  spikes  prevent  slipping 

The  gag  which  I  advise  is  a  modi-  even  on  a  toothless  gum. 
fication  of  Sir  Thomas  Smith’s  (Fig.  129). 

The  raspatories,  which  should  be  slender,  are  made  of  steel,  and 
about  eight  inches  long,  with  the  ends  in  different  curves  for  suitable 
or  variously  pitched  arches.  The  ordinary  steel  aneurysm  needle  makes 
a  very  useful  raspatory.  The  swabs  can  be  made  of  tufts  of  absorbent 
cotton-wool  loosely  tied  up  in  gauze.  They  should  vary  in  size  from 
a  cherry  to  a  plum.  They  should  be  used  dry. 

The  most  convenient  needle  for  a  cleft-palate  operation  is  the  tubular 
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one,  with  a  reel  containing  an  abundant  supply  of  fine  silver  wire.  At 
the  end  of  the  needle  is  an  arrangement  by  which  one  of  the  curved, 

sharp  points  can  be  rigidly  fixed  ;  the  wire  is  made  to  run 
through  it  by  the  movement  of  a  small  wheel  upon  the 
handle.  The  points  are  of  various  curves  and  sizes,  and, 
being  round,  do  not  cut  the  flaps  (see  Fig.  130). 

As  already  stated,  the  best  time  for  operating  on  a 
cleft-palate  is  within  the  first  few  weeks  after  birth.  But 
it  may  happen  that  the  child  has  passed  that  age  when  he 
is  brought  for  operation.  Assuming,  then,  that  he  is  in 
A  a  good  state  of  health  and  that  his  mouth  is  clean,  he  is 

/  placed  upon  the  table  for  operation.  The  child  being  un¬ 

der  chloroform,  the  surgeon  passes  a  long 
suture  through  the  tip  of  the  tongue  and 
gently  pulls  it  forward,  so  that  when  the 

gag  is  fixed  the  tongue  may  not  block  the 

air-way. 

A  strip  of  mucous  membrane  having 

been  removed  from 

each  side  of  the  cleft, 
incisions  are  made  close 
near  the  teeth,  passing- 
down  to  the  bone,  as 
shown  in  Fig.  13 1. 

Some  children  bleed 
much  more  than  others. 
Bleeding  may,  as  a  rule, 
be  quickly  stopped  by 
firm  pressure  with  a 
dry  swab.  The  closer 
that  these  incisions  are 
made  to  the  teeth  the 
less  the  chance  of 
wounding  branches  of 
the  descending  palatine 
artery,  the  broader  will 
be  the  flaps,  and  the  less 

the  likelihood  of  their  blood-supply  being  seriously  interfered  with. 
Then,  by  raspatories  introduced  through  these  incisions,  the  muco- 
periosteum  is  detached  from  the  hard  palate.  The  higher  the  pitch  of 
the  roof  the  greater  is  the  probability  of  the  flaps  being  brought  together 
without  tension.  Indeed,  in  some  cases  of  high  roofs,  the  flaps  are  so 


Fig.  130.  Mechani¬ 
cal  Needles  for  Cleft- 
palate  Operations. 


Fig.  1 3 1 .  The  Incision 

MADE  NEAR  THE  ALVEOLAR 

Process  through  which 
the  Flap  of  Muco-peri- 

OSTEUM  IS  DETACHED. 


OPERATIONS  FOR  CLEFT-PALATE 


279 


slack  that  not  only  their  bare  edges  but  some  of  their  raw  upper  sur¬ 
faces  can  be  brought  together,  which  much  increases  the  chance  of  se¬ 
curing  prompt  union.  But  they  do  not  often  come  together  without 
some  tension;  this  is  because  they  are  continuous  with  the  velum 
which  is  firmly  connected  with  the  hard  palate.  In  the  velum 
is  an  aponeurosis  which,  attached  to  the  border  of  the  hard  palate, 
receives  part  of  the  insertion  of  the  tensor  palati  and  the  levator 
palati,  and  this  aponeurosis  must  be  detached  before  the  velum  can 
be  moved  inwards.  Success  largely  depends  upon  the  thoroughness  with 
which  the  disconnexion  of  the  aponeurosis  is  made.  It  is  best  done  by 
passing  one  blade  of  a  pair  of  scissors  (bent  on  the  flat  almost  to  a  right 
angle)  between  the  detached  muco-periosteum  and  the  under  surface  of 
the  back  of  the  hard  palate,  and  the  other  through  the  cleft  and  over  the 
back  of  the  velum,  as  shown  in  Fig.  132.  Thus  between  the  blades  are 
placed  the  mucous  membrane  which  is  continued  from  the  floor  of  the 
nasal  fossa  and  the  aponeurosis  of  the  soft  palate,  together  with  that  part 
of  the  tendon  of  the  tensor  palati  which  is  inserted  into  the  palate  bone. 
When  this  scissor-cut  has  been  made,  the  muco-periosteum  and  velum 
hang  loose,  and  the  flaps  are  ready  for  suturing.  When  the  surgeon  has 
passed  the  sutures  through  the  flaps, 
he  may  find  so  much  tension  upon 
the  edges  of  the  flaps  that  he  deems 

°  .  L  N.M.M. 

it  best  to  twist  up  the  sutures  only 
loosely.  Later,  when  he  has  in¬ 
creased  the  length  of  the  lateral  in¬ 
cisions,  he  may  tighten  them  up  per¬ 
manently  with  torsion-forceps.  And 
so  that  he  may  know  in  which  way 
he  should  twist  to  tighten,  he  should 
make  it  a  rule  always  to  twist  from 
left  to  right,  as  in  dealing  cards. 

If  it  be  found  that,  as  the  flaps  are 
drawn  together,  there  is  still  so  much 
tension  that,  if  the  silver  sutures 
were  fully  twisted  up,  either  the  wire 
would  break  or  cut  its  way  through  the  flap,  he  must  prolong  the  in¬ 
cisions  backwards  well  into  the  halves  of  the  velum,  as  is  indicated  by 
the  dotted  line  on  Fig.  13 1.  The  incisions  thus  made  sever  the  aponeu¬ 
rotic  insertion  of  the  tensor  palati  and  the  chief  part  of  the  insertion  of 
the  levator  palati. 

Experience  shows  that  however  wide  a  cleft  of  the  hard  and  soft 
palate  may  be,  it  is  advisable  to  operate  upon  the  entire  cleft  at  one 


M.P. 


Fig.  132.  Diagrammatic  Repre¬ 
sentation  of  the  Junction  of  the 
Hard  and  the  Soft  Palate,  m.p., 
Muco-periosteum  detached  from  the 
hard  palate;  n.m.m.,  Mucous  mem¬ 
brane  passing  on  to  the  floor  of 
the  nares;  p.a.,  Aponeurosis  of  the 
soft  palate;  s,  Blade  of  curved  scis¬ 
sors  about  to  cut  through  the  aponeu¬ 
rosis  and  the  membrane. 
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time  rather  than  divide  the  operation  into  two  parts,  one  for  the  hard 
palate  and  one  for  the  soft.  In  certain  cases  of  wide  cleft  of  the  hard 
palate  of  a  grown  child,  the  bone  may  be  cut  about  *4  inch  from  the 
gap  on  each  side  and  the  flaps  of  bone  and  mucous  membrane  shifted 
together,  the  vivified  edges  being  adjusted  by  sutures.  After  the  opera¬ 
tion,  and  before  the  gag  is  removed,  it  is  a  good  plan  (the  head  still 
being  dependent)  to  send  several  syringefuls  of  warm  water  up  the  nos¬ 
trils.  This  clears  away  all  clots  and  gives  a  free  air-way. 

In  those  cases  in  which  the  muco-periosteal  flaps  have  been  de¬ 
stroyed  completely  by  previous  operation,  the  roof  of  the  mouth  may 


Fig.  133.  Diagram  illustrating  a  Flap  (aaa),  which  has  been 

RAISED  FROM  THE  SlDE  OF  THE  NeCK  AND,  STILL  ATTACHED  TO  THE  CHEEK  (b), 
CAN  BE  BROUGHT  THROUGH  AN  INCISION  IN  THE  LOWER  BUCCAL  FORNIX  AND 
laid  in  a  Palate  Defect.  It  can  be  seen  that  this  flap  could  be  used  for  lining 
a  cheek,  instead  of  a  palate  defect.  Flap  is  cut  after  union  has  taken  place. 
(Blair,  Oral  Surgery.) 

be  restored  by  a  flap  from  some  extraneous  source,  e.g cheek,  fore¬ 
head,  neck  or  finger  (see  Figs.  133  and  134). 

After-treatment.  When  this  is  all  done,  and  the  gag  and  the 
tongue  suture  are  removed,  the  child  should  be  so  placed  that  the  saliva, 
blood,  and  mucus  may  dribble  out  of  the  mouth  without  having  the 
chance  of  entering  the  larynx  or  oesophagus.  In  the  case  of  an  infant, 
the  nurse  had  better  keep  him  in  her  arms  for  a  while,  with  the  face 
directed  downwards.  But  if  he  is  too  heavy  to  be  thus  nursed,  he  should 
be  put  in  the  half-sitting  position,  and  partly  turned  to  one  side,  with 
the  head  bent  down,  so  that  the  discharges  may  dribble  into  a  towel. 
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If  the  child  be  collapsed  it  may  be  necessary  to  keep  his  head  low  and 
to  give  an  enema  of  hot  water  with  a  little  brandy.  He  should  have 
nothing  by  the  mouth  for  several  hours,  but  when  the  nausea  has  ap¬ 
parently  passed  off,  small  quantities  of  beef  jelly  may  be  given  in  a 
teaspoon:  jelly  slips  down  easily  and  is  preferable  to  milk;  it  does 
not  form  curds  in  the  stomach  and  it  is  easily  absorbed.  This  should 
be  supplemented  by  rectal  feeding.  In  the  course  of  a  day  or  so  a  little 
sweetened  orange-juice,  pulped  strawberries  or  peaches,  chicken  or  meat 
which  has  been  run  through  a  fine  sieve,  bread  and  milk,  or  soft  custard 
pudding  may  be  given.  Fresh,  home-made  beef  jelly,  broth,  and  all 


Fig.  134.  Shows  Neck  Defect  almost  entirely  obliterated  by  drawing 
the  Skin  Edges  together.  The  upper  triangular  defect  still  remaining  is 
closed  with  the  pedicle  of  the  flap,  after  it  is  cut  and  withdrawn  from  the  mouth. 
(Blair,  Oral  Surgery.) 

other  foods  for  children  are  far  better  than  the  various  meat  essences, 
extracts,  and  juices  supplied  by  the  shops. 

Possibly  the  child  will  allow  the  nurse  to  use  a  mild  antiseptic  spray 
for  the  mouth,  but  it  should  not  be  persisted  in  if  it  frightens  him.  As 
regards  the  fluid  for  irrigation,  sanitas  and  water,  a  very  mild  solution 
of  Condy’s  fluid,  or  a  solution  of  boracic  acid  with  glycerine  and  eau-de- 
Cologne,  answers  well.  It  is  unnecessary  for  the  surgeon  to  remove 
the  sutures;  they  will  quietly  ulcerate  their  way  out.  This  refers,  of 
course,  only  to  the  fine  wire  and  horsehair  sutures,  not  to  those  more 
solid  ones  of  silver  wire  which  pass  through  the  maxilke  and  the  lead 
plates  in  the  radical  operation  of  infancy  as  described  on  p.  272. 

Complications.  If,  by  chance,  severe  haemorrhage  should  set  in, 
the  gag  must  be  reintroduced  and  search  made  for  the  bleeding  vessel. 
All  clots  should  be  removed,  and  the  mouth  and  naso-pharynx  should 
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be  syringed  out  with  warm  water,  the  head  being  in  the  over-extended 
position.  This  might  suffice  to  arrest  the  bleeding.  If  it  does  not,  and 
the  bleeding  is  seen  to  be  from  one  of  the  lateral  incisions,  a  long  strip 
of  gauze  dipped  in  a  solution  of  adrenalin  should  be  gently  stuffed 
through  the  gap,  and  to  the  back  of  the  velum,  and  the  soft  palate  should 
be  gently  thrust  up  against  this  packing  by  means  of  a  dry  pad  of  gauze 
on  a  holder.  Chloroform  may  be  again  required. 

Sometimes,  in  spite  of  every  precaution,  septic  inflammation  attacks 
the  mouth.  The  child  then  looks  ill  and  yellowish,  his  temperature 
goes  up,  and  his  breath  becomes  foul.  But  with  all  this  against  it  the 
operation  need  not  prove  a  failure.  Some  part  of  the  cleft  generally 
remains  closed,  and  granulation-tissue  in  due  course  fills  up  more  of  it; 
and  as  soon  as  healthy  granulations  cover  the  surfaces  (which  will  be 
in  about  a  fortnight)  the  child  will  probably  have  undergone  auto¬ 
immunization,  and  the  operation  may  have  some  final  touches  given 
to  it  with  a  good  prospect  of  a  complete  success  being  obtained.  A  per¬ 
foration  remaining  after  a  not  entirely  successful  operation  may  of  itself 
close  with  time;  at  any  rate,  it  will  become  much  smaller.  A  hole  as 
large  as  a  pea  may,  perhaps,  be  seen  at  the  junction  of  the  hard  and  soft 
palate  after  the  performance  of  an  otherwise  successful  operation.  If  so, 
after  some  months,  the  introduction  of  the  slender  blade  of  a  thermo¬ 
cautery  will  be  likely  to  complete  its  obliteration. 

Results.  As  already  insisted  on,  the  narrower  the  cleft  and  the 
earlier  the  date  at  which  it  is  closed  the  more  perfect  will  be  the  speech; 
the  closure  of  a  wide  cleft  in  late  childhood  brings  but  slight  improve¬ 
ment  to  the  voice.  Subsequent  improvement  depends  to  a  large  extent 
upon  the  attention  which  the  parents  devote  to  teaching  the  child  to 
pronounce  distinctly.  The  child  should  be  shown  the  movement  of  the 
lips  and  tongue  of  the  teacher  when  the  difficult  words  are  being  pro¬ 
nounced,  and  he  should  be  made  to  imitate  them  over  and  over  again. 
A  person  accustomed  to  teaching  deaf-mutes  would  give  very  helpful 
instruction. 

If,  after  the  performance  of  the  pressure  operation,  the  maxillary 
arch  did  not  widen  out  sufficiently,  this  could  be  easily  made  right  by  a 
practical  dentist.  But  even  if  it  remained  small,  that  defect  would  be 
more  than  counterbalanced  by  the  fact  that,  owing  to  the  approximation 
of  the  hinder  ends  of  the  maxillary  processes,  the  surgeon  had  been 
enabled  to  form  a  soft  palate  without  tension,  and  without  interfering 
with  the  tensor  and  levator  palati.  One  constantly  found,  after  operat¬ 
ing  by  the  old  method,  that  the  velum  was  extremely  tight  and  ill- 
adapted  for  the  purpose  of  vocalization;  but,  of  course,  it  was  not  left 
in  that  condition.  It  was  relieved  of  tension  by  the  method  of  Fergusson 
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or  Pollock,  or  in  some  other  way.  My  own  plan  is  to  make  a  free  in¬ 
cision  from  before  backwards,  with  a  very  slender  scalpel,  through  the 
velum  near  its  lateral  attachment,  in  fact  by  extending  still  further 
backwards  the  incision  indicated  by  the  dotted  line  in  Fig.  13 1. 


HARELIP  AND  CLEFT  PALATE 


BY 

CARL  GOODWIN  BURDICK,  M.D. 

Table  of  Contents 


Introduction . 284  (1) 

Heredity . 284  (2) 

Pathology  . 284  (2) 

Cleft  Palate  . 284  (8) 

Principal  Varieties  of  Cleft  Palate . 284  (8) 

(a)  Single  harelip  and  cleft  palate . 284  (9) 

( b )  Double  harelip  and  cleft  palate . 284  (10) 

The  Premaxillary  Bones . 284  (10) 

The  Effects  of  Cleft  Palate . 284  (10) 

Swallowing . 284  (10) 

Speech . 284  (n) 

Age  of  operation . 284  (n) 

Operation . . . 284  (n) 

Incomplete  Harelip . 284  (13) 

Complete  Harelip . ' . 284  (13) 

Double  Harelip . 284  (17) 

Cleft  Palate . 284(21) 

Complete  Cleft  Palate . 284  (27) 

Post-Operative  Care . 284  (32) 

Results . 284  (35) 


The  various  forms  of  harelip  and  cleft  palate  arise  from  failure  of  union 
of  the  separate  processes  which  enter  into  the  formation  of  the  mouth  and 
lip,  the  degree  of  the  deformity  depending  on  the  incompleteness  of  the 
fusion  of  the  individual  segments. 

Union  of  the  various  processes  begins  in  front  and  proceeds  backward. 
Thus,  if  the  processes  which  normally  form  the  lip  fail  to  unite  while  the 
processes  which  form  the  intermaxilla  and  palate  do  unite  the  result  will 
be  a  cleft  of  the  lip  with  a  normal  alveolus  and  palate.  If  the  processes 
forming  the  lip  unite  while  the  processes  forming  the  intermaxilla  and 
palate  fail  to  unite  the  result  will  be  a  normal  lip  with  a  complete  cleft  of 
the  palate  and  alveolus.  Failure  of  all  the  proccesses  to  unite  results  in  a 
complete  harelip  and  cleft  palate.  Partial  union  of  any  of  these  processes 
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may  occur,  resulting  in  an  incomplete  harelip  or  an  incomplete  cleft 
palate. 

Incidences  of  congenital  clefts  of  lip  and  palate:  Statistics  from  the 
draft  records  of  defects  found  in  the  first  2,500,000  men  examined  for  the 
U.  S.  Army  in  the  World  War  showed  that  in  Vermont  the  ratio  of  con¬ 
genital  clefts  of  the  lip  and  palate  per  1000  men  examined  was  1.55; 
while  in  Arkansas  the  ratio  was  .16  per  1000. 

In  the  public  institutions  of  Baltimore,  Dr.  J.  S.  Davis  found  that  such 
defects  were  found  once  in  1170  births.  If  the  rate  in  New  York  State 
corresponds  there  are  about  200  children  born  here  every  year  with  these 
congenital  defects. 

Heredity.  Heredity  undoubtedly  plays  a  part  in  the  production  of 
these  defects.  The  parents  may  have  normal  lips  and  palates,  but  a 
grandparent  or  a  progenitor  further  back,  of  whose  physical  condition  the 
parents  know  nothing,  may  have  had  the  defect  and  transmitted  it  to  a 
more  distant  generation.  Warnekros  in  1899  called  attention  to  the  oc¬ 
currences  of  supernumerary  teeth  in  cases  of  congenital  clefts,  and  ex¬ 
plained  the  relation  of  heredity  by  maintaining  that  in  families  where 
cleft  formations  are  found  it  is  always  possible  to  discover  a  tendency 
toward  the  development  of  supernumerary  teeth. 

Pathology.  Thompson  in  his  description  of  the  anatomical  faults 
present  in  harelips  and  cleft  palates  states,  that  union  of  the  component 
parts  of  the  face  and  palate  should  occur  at  about  the  seventh  week  of 
intrauterine  life.  Why  the  embryonic  fissure  of  the  face  and  palate  failed 
to  unite  has  never  been  explained.  It  is  not  due  to  lack  of  development 
of  the  lateral  halves  of  the  palate  and  alveolus,  because  in  almost  all  cases 
careful  measurements  taken  soon  after  birth  show  that  the  superficial 
area  of  the  lateral  processes  is  quite  sufficient  to  complete  the  roof  of  the 
mouth,  if  the  maxillae  could  be  approximated  and  the  palatal  plates 
changed  from  their  vertical  to  a  horizontal  position. 

The  moment  embryonic  fusion  fails  the  great  and  probably  only  agent 
in  preventing  subsequent  union  is  the  tongue,  which  exerts  constant  pres¬ 
sure  between  the  edges  of  the  cleft  until  it  succeeds  not  only  in  prying  the 
jaws  apart,  but  in  pushing  the  palatal  plates  upward  until  they  come  to 
occupy  a  vertical  position.  Whenever  the  gap  is  large  enough  for  the 
tongue  to  be  inserted,  evidences  of  muscular  pressure  are  always  present 
and  the  direction  in  which  the  disrupted  parts  are  moved  is  always  that 
of  the  tongue  thrust,  i.e.,  from  behind  forward  and  from  below  upward. 
In  clefts  confined  to  the  soft  palate  the  muscular  action  of  the  posterior 
part  of  the  tongue  is  feeble  and  more  than  neutralized  by  the  mobility 
of  the  muscular  halves  of  the  velum,  consequently  the  deformity  is  slight. 
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On  the  other  hand  in  clefts  extending  through  both  soft  and  hard  palates, 
but  not  including  the  alveolus,  the  tongue  exerts  considerable  pressure  on 
the  lateral  plates  of  the  maxillae,  forcing  them  upward  and  outward 
against  the  lateral  walls  of  the  nose 
and  producing  an  unusually  wide  cleft. 

The  severest  degrees  of  deformity  is 
in  complete  palatal  cleft  extending 
through  the  alveolus  into  the  nostril. 

The  tongue  acts  like  a  wedge  driving 
the  maxillae  apart  so  that  they  swing 
outward  like  double  doors  on  hinges 
which  are  situated  behind  near  the 
posterior  ends  of  the  alveolar  borders. 

(Figure  1,  Figure  1  a,  Figure  1  b.) 

Harelip :  In  harelip  the  fissure  may 
be  situated: 

(1)  On  one  or  the  other  side  of  the 
middle  line,  constituting  the  variety 
known  as  single  or  unilateral  harelip. 

(2)  On  each  side  of  the  middle  line 
giving  rise  to  double  or  bilateral  harelip. 

(3)  In  the  middle  line  forming  a 
median  harelip ;  this  variety  is  ex¬ 
tremely  rare. 

Single  harelip  may  be  incomplete  or 
complete:  In  incomplete  there  are  two 
principal  varieties. 

(1)  That  in  which  the  tissues  of  the  lip  above  the  actual  fissure  are 
normal.  The  upper  part  of  the  lip  is  of  normal  thickness  and  is  covered 
with  normal  skin.  In  such  cases  the  corresponding  nostril  is  also  normal 
in  shape  and  not  widened  as  in  the  more  severe  varieties  of  the  deformity. 

(2)  A  much  more  common  variety  is  that  in  which  the  tissues  above 
the  fissure  are  abnormal.  They  may  be  thinner  than  they  should  be; 
the  skin  margins  of  the  original  division  between  the  central  and  lateral 
parts  of  the  lip  have  coalesced  naturally  but  the  deeper  muscular  portions 
have  failed  to  unite.  In  such  cases  the  nostril  is  usually  wider  than 
normal.  (Figure  2.) 

There  may  be  a  narrow  bridge  of  skin  close  to  the  nostril  the  fissure 
or  cleft  extending  almost  to  the  nostril  itself.  In  these  cases  the  nostril 
is  also  wider  than  normal.  (Figure  3.) 

In  many  cases  of  incomplete  harelip  the  epithelial  covering  is  also 
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Fig.  1.  Life-sized  sketch  of  a 
plaster  mold  of  the  palatal  surface  of 
the  maxillary  plates  of  a  case  of  uni¬ 
lateral  cleft  of  the  alveolar  border  and 
complete  cleft  of  the  palate.  The 
letter  “E”  is  placed  on  the  right 
maxillary  plate  to  which  septum  and 
premaxilla  are  attached.  The  cross  is 
placed  over  the  hamular  process. 
The  arrow  shows  the  direction  in 
which  the  larger  plate  is  forced  out¬ 
wards  by  the  tongue  thrust  (Annals  of 
Surgery) . 
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Fig.  i  a.  Shows  photographs  of  the  head  of  a  seven  months 
foetus  in  which  a  complete  cleft  of  the  lip,  alveolar  border  and 
palate  was  present.  On  the  right  the  external  appearance  of  the 
flaring  nostril  and  the  cleft  in  the  lip  are  well  depicted.  The 
tongue  and  alveolar  margin  of  the  mandible  stand  out  in  relief. 
On  the  left  we  see  a  coronal  section  of  the  face  passing  through 
the  middle  of  the  palate.  The  anatomical  features  of  both 
photographs  are  emphasized  and  labelled  accurately  in  Fig.  1  B 
(Annals  of  Surgery). 


Fig.  1  b.  Drawing  of  previous  figures  to  show  the  exact  rela¬ 
tions  of  the  palatal  plates  to  one  another  and  the  exact  boundaries 
of  the  cleft.  The  site  of  fusion  of  left  palatal  plate  and  septum  is 
indicated  by  an  acute  bend.  The  lower  part  of  the  septum  is  bent 
like  a  hockey  stick.  Both  palatal  plates  have  been  pushed  into 
a  vertical  position.  The  free  edge  of  the  right  palatal  plate  (left 
in  the  figure)  is  considerably  higher  than  that  of  the  left.  The 
alveolar  border  of  each  maxillary  process  lies  outside  that  of  the 
mandible.  Under  normal  conditions  the  alveolar  border  of  the 
mandible  should  lie  a  little  outside  that  of  the  maxilla.  The 
tongue  occupied  the  space  between  the  separated  maxillae 
(Annals  of  Surgery). 
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Fig.  2.  Incomplete  harelip  converted  into  complete.  Result  five  weeks  later. 


Fig.  3.  Incomplete  harelip  with  cleft  of  alveolus.  Converted  into  complete; 
alveolus  not  operated  upon.  Result  five  years  later.  Vol.  2.  232. 
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not  normal.  It  is  smoother  and  thinner  than  true  skin,  does  not  possess 
hair  follicles  and  sweat  glands  and  is  reddish  or  purplish  in  color,  more 
nearly  resembling  mucous  membrane  than  skin.  To  obtain  a  good  result 
by  operation  all  such  thinned  or  discolored  skin  must  be  completely  re¬ 
moved. 


Fig.  4.  Right  complete  harelip,  alveolus  and  palate.  Fissure  in  lip  triangular. 


Result  six  weeks  later. 

In  complete  harelip  the  fissure  extends  into  the  nostril.  The  fissure 
may  be  triangular  (Figure  4),  the  margins  of  the  cleft  approximating  one 
another  at  the  upper  extremity,  or  the  margins  may  be  more  or  less  par¬ 
allel  producing  a  quadrilateral  defect.  (Figure  5.)  The  fissure  may  be 
very  wide  or  quite  narrow  and  when  the  child  cries  the  width  is  increased. 
The  sides  are  lined  with  mucous  membrane  which  is  continuous  with  that 
of  the  under  surface  of  the  lip.  In  many  cases  the  mucous  membrane 
extends  into  the  nostril ;  in  others  it  does  not  do  so  and  there  is  a  narrow 
strip  of  skin  at  the  upper  end  of  the  cleft  on  each  side.  The  nostril  is 
widened  and  flattened  to  an  extent  corresponding  to  the  size  of  the  fissure 
in  the  lip,  the  free  lower  margin  of  the  nostril  is  often  stretched  and 
therefore  thinner  than  the  normal.  The  lip  may  be  of  unequal  thickness 
on  the  two  sides  of  the  fissure  and  may  be  closely  or  only  loosely  attached 
to  the  maxilla. 
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Fig.  5.  Complete  harelip,  quadrilateral  defect,  alveolus  and  palate.  Operated 
upon  lip  April  27,  1920,  May  16,  1921,  Lane  operation  on  palate.  Successful  on  hard 
palate.  December  2,  1921,  operation  on  soft  palate,  successful.  November  4,  1922, 
lip  revised.  Good  result.  Result,  nine  years  later,  speech  nearly  normal. 


Fig.  6.  Double  incomplete  harelip.  Result  nine  years  later,  very  good,  but  has  a 
slight  notch  in  mid-line  which  parents  refuse  to  have  operated  upon. 
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Double  or  bi-lateral  harelip  may  be  complete  or  incomplete  on  both 
sides  or  it  may  be  complete  on  one  side  and  incomplete  on  the  other. 

In  incomplete  double  harelip  the  fissures  do  not  extend  into  the  nos¬ 
trils.  (Figure  6.)  There  are  three  degrees: 

(1)  A  notch  in  the  free  margin  of  the  lip  on  either  side  of  the  middle 
line.  The  remainder  of  the  lip  is  normal  in  size  and  covered  with  normal 
skin.  The  nostrils  are  unaffected. 

(2)  A  notch  on  either  side  of  the  middle  line  but  deeper  than  in  the 
preceding  type.  Extending  to  the  nostrils  from  its  upper  end  there  may  be 
a  narrow  band  or  groove  along  which  the  thickness  of  the  lip  is  very 
much  less  than  in  the  remainder  of  the  lip.  The  nostrils  may  be  normal 
or  somewhat  broadened. 

(3)  There  is  a  A  shaped  notch  on  each  side  involving  a  large  portion 
of  the  lip.  Not  infrequently  the  notches  of  the  two  sides  are  unequal  in 
size,  the  central  part  of  the  lip  may  be  smaller  than  normal.  As  in  single 
harelip,  if  the  notch  is  larger  there  will  be  only  a  narrow  bridge  of  tissue 
between  it  and  the  nostril;  when  the  notch  is  small  this  part  of  the  lip 
may  be  almost  normal  in  thickness  and  structure  or  there  may  be  a  groove 
or  scarlike  band  extending  from  the  apex  of  the  notch  to  the  nostril  and 
this  part  is  often  of  different  color  and  texture  from  that  of  the  remainder 
of  the  lip.  The  nostrils  may  be  normal  or  one  may  be  widened  and 
flattened  and  the  other  rounded  or  both  may  be  wider  than  normal. 

In  complete  double  harelip  the  fissure  extends  into  the  nostril  on  each 
side.  (Figure  7.)  The  mucous  membrane  covering  the  sides  of  the 
fissure  is  continuous  with  that  of  the  nose  and  is  sometimes  much  thinner 
than  normal.  In  the  lower  part  of  the  gap  it  is  often  everted  so  that  more 
of  it  is  exposed  than  at  the  upper  part.  The  nostrils  are  widened  and 
flattened,  the  alae  are  thin,  and  the  premaxilla  usually  forms  a  prominent 
projection  attached  to  the  lower  end  of  the  septum.  Normal  tissue  is 
present  on  each  side  of  the  gap,  the  size  of  the  fissure  depending  on  the 
degree  of  development  of  the  structures  of  the  lip. 

Complete  on  one  side,  incomplete  on  the  other :  When  the  harelip  is  of 
this  type  the  deformity  will  be  a  combination  of  those  just  described. 

CLEFT  PALATE 

The  palate  is  normally  completed  by  the  union  of  its  individual  seg¬ 
ments  taking  place  from  before  backwards,  the  uvula  being  the  last  to 
unite.  The  extent  of  the  cleft  therefore  depends  on  the  degree  of  failure 
of  the  union. 

Principal  varieties  of  cleft  palate.  (1)  The  uvula  only  is  cleft 
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and  divided  into  two  equal  segments  known  as  a  bifid  uvula.  It  is  ques¬ 
tionable  if  speech  is  ever  affected  by  this  condition. 

(2)  The  uvula  and  soft  palate  are  cleft:  The  soft  palate  is  cleft  in  the 


Fig.  7.  Bilateral  complete  cleft,  lip,  alveolus  and  palate.  Piece  of  vomer  removed 
Sept  8,  1923.  Premaxilla  pushed  back  and  held  with  adhesive  strip.  Lip  operated 
upon  three  weeks  later.  Result,  fifteen  months  later,  some  irregularity  of  vermilion 
border. 

middle  line  for  a  greater  or  less  distance  and  when  the  cleft  extends  as 
far  as  the  posterior  edge  of  the  hard  palate  a  A  shaped  notch  can  often 
be  felt  in  the  middle  line  of  this  structure.  The  cleft  may  be  narrow  and 
its  edges  easily  brought  together  or  the  cleft  may  be  wide  and  the  edges 
difficult  to  approximate. 

(3)  Cleft  of  the  soft  palate  and  the  posterior  part  of  the  hard  palate:  This 
is  a  further  degree  of  the  preceding  type;  in  it  the  cleft  in  the  posterior 
end  of  the  hard  palate  is  visible  when,  as  in  the  preceding  variety,  it  is 
bridged  over  by  mucous  membrane. 

(4)  Cleft  of  the  soft  palate  and  posterior  three-fourths  of  the  hard  palate: 
In  these  cases  the  cleft  extends  nearly  to  the  anterior  palatine  foramen 
and  the  inferior  margin  of  the  vomer  forms  a  prominent  ridge  in  the 
middle  of  the  cleft. 

(5)  Clefts  involving  the  Alveolus:  In  the  great  majority  of  patients 
with  this  type  of  cleft  palate  there  will  be  also  a  harelip. 

A.  Single  harelip  and  cleft  palate.  There  is  as  a  rule  a  com¬ 
plete  cleft  of  the  palate.  Anteriorly  the  cleft  is  placed  between  the  pre¬ 
maxilla  and  the  maxilla;  behind  the  situation  of  the  anterior  palatine 
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foramen  the  cleft  is  in  or  near  the  middle  line  of  the  palate.  The  nasal 
septum  may  be  attached  to  one  side  of  the  cleft  and  when  this  is  the  case 
it  is  attached  to  the  side  opposite  to  that  on  which  the  harelip  is  situated. 

B.  Double  harelip  and  cleft  palate.  In  the  majority  of  cases  the 
harelip  is  complete  on  each  side,  the  premaxilla  forming  a  prominent 
projection  from  the  lower  end  of  the  nasal  septum.  In  other  cases  the 
harelip  is  complete  on  one  side  and  incomplete  on  the  other  or  there  may 
be  incomplete  harelip  on  both  sides.  When  the  harelip  is  complete  on 
both  sides  the  cleft  in  the  palate  will  be  median  throughout  its  whole 
extent,  except  at  the  anterior  extremity  when  it  divides  to  enclose  the 
premaxillary  process. 

Besides  these  which  are  the  common  types  of  cleft  palates,  congenital 
defects  involving  an  intermediate  portion  only  of  the  palate  are  occasion¬ 
ally  met  with.  Central  holes  are  usually  the  result  of  syphilis,  tuber¬ 
culosis  or  trauma  and  the  congenital  defects  in  this  variety  are  very  rare. 

The  Premaxillary  Bones.  The  position  of  these  bones  in  associa¬ 
tion  with  harelip  and  cleft  palate  is  most  important.  In  any  of  the  forms 
of  harelip  alone  the  premaxilla  is  usually  in  its  normal  position,  although 
associated  with  the  harelip  there  may  be  a  cleft  in  the  alveolus  only,  in 
which  case  the  normal  curve  of  the  alveolar  arch  is  distorted  to  a  variable 
degree  by  the  prominence  of  the  premaxilla,  the  cleft  being  situated  be¬ 
tween  the  central  and  lateral  incisors. 

In  single  harelip  with  complete  cleft  palate  the  premaxilla  may  form 
a  slight  or  a  very  obvious  projection.  When  the  bone  is  markedly  promi¬ 
nent  it  is  also  deflected  so  that  its  anterior  aspect  is  directed  obliquely 
forward  and  its  inferior  margin  is  not  in  the  line  of  that  of  the  alveolus  on 
either  side.  When  the  displacement  is  slight  the  closure  of  the  harelip  is 
often  sufficient  to  cause  the  bone  to  recede  to  its  proper  position. 

In  complete  bilateral  harelip  associated  with  complete  cleft  palate  the 
premaxillary  process  forms  the  most  striking  feature  of  the  deformity.  It 
it  more  or  less  oval  in  shape  and  it  is  attached  to  the  lower  and  anterior 
end  of  the  nasal  septum  by  a  kind  of  pedicle  which  may  be  broad  and 
strong  or  thin  and  slender,  thus  allowing  a  certain  amount  of  lateral 
movement.  It  usually  projects  in  front  of  the  lip  forming  an  unsightly 
deformity.  The  median  portion  (philtrum)  of  the  lip  is  attached  to  the 
anterior  surface;  this  is  always  smaller  than  the  bone  and.  is  ofteu  very 
thin.  The  bone  is  covered  with  mucous  membrane  which  is  continuous 
with  that  of  the  nasal  septum. 

The  effects  of  cleft  palate.  A  cleft  of  the  palate  interferes  to  a 
greater  or  less  extent  with  swallowing  and  speech. 

Swallowing.  Normally  when  food  or  drink  passes  from  the  mouth  into 
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the  pharynx  on  its  way  to  the  esophagus  these  cavities  are  completely 
shut  off  from  the  cavity  of  the  nose.  The  soft  palate  is  raised  and  applied 
closely  to  the  back  and  sides  of  the  pharynx.  The  upper  constrictor 
muscles  of  the  pharynx  pressing  gently  upon  the  soft  palate  help  to  form  a 
diaphragm  which  prevents  the  contents  of  the  mouth  from  passing  up¬ 
wards  into  the  nose.  When  the  palate  is  cleft  food  and  drink  tend  to 
pass  upwards  into  the  nose  and  fluids  especially  regurgitate  through  the 
anterior  nares.  The  problem  of  nutrition  in  young  infants  is  a  serious  one 
and  special  nursing  with  individual  feedings  with  a  medicine  dropper  or 
spoon  are  of  the  utmost  importance  in  each  case. 

Speech.  The  inability  to  close  off  the  nasal  cavity  during  articulation 
causes  a  certain  amount  of  nasal  resonance  and  interferes  especially  with 
the  correct  pronunciation  of  the  consonants.  This  difficulty  is  accen¬ 
tuated  when  the  patient  has  to  pronounce  a  series  of  consonants  one  after 
another  without  the  interposition  of  a  vowel,  i.e.  (cl — gl — bl — ). 

Age  of  operation.  The  lip  and  alveolus  should  be  repaired  as  soon 
after  birth  as  the  infant’s  physical  condition  will  permit,  which  is  usually 
at  the  end  of  ten  days  or  two  weeks,  if  the  birth  weight  has  been  regained 
and  feeding  is  satisfactory.  At  this  early  age  the  bones  are  more  pliable, 
moulding  of  the  alveolus  is  easy,  the  patient  will  be  able  to  nurse  nor¬ 
mally  and  the  horrible  deformity,  which  the  parents  abhor,  will  be  cor¬ 
rected.  The  cleft  in  the  palate,  if  present,  is  usually  too  wide  to  attempt 
to  close  at  this  time,  but  correcting  the  deformity  of  the  lip  and  the  al¬ 
veolus  facilitates  the  normal  growth  of  the  bony  palate  and  the  width  of 
the  cleft  diminishes  as  the  infant  develops.  We  formerly  felt  that  the 
palate  should  be  repaired  as  soon  as  the  cleft  was  narrow  enough  to  insure 
a  moderate  degree  of  success,  which  was  usually  between  the  first  and  the 
second  year,  but  realizing  the  high  mortality  and  comparatively  poor 
results  in  many  of  these  patients  with  cleft  palates,  we  are  strongly  in¬ 
clined  to  agree  with  some  of  the  earlier  writers  on  this  subject  and  post¬ 
pone  the  operation  on  the  palate  until  the  child  is  at  least  three  years  old 
and  preferably  older.  While  many  advocate  the  repair  of  the  palate 
before  the  child  begins  to  talk  in  order  that  speech  may  not  be  altered, 
my  feeling  is  that  no  matter  how  successful  the  operation  is,  speech  will 
be  far  from  normal  and  all  these  patients  must  be  labored  with  by  teach¬ 
ers  and  parents  irrespective  of  what  age  the  closure  may  have  been  ob¬ 
tained. 

Operation.  In  the  operation  on  the  lip  or  palate  the  patient  should 
be  in  the  Rose  position  and  secured  to  the  table,  the  surgeon  sitting  at  the 
head  and  an  assistant  standing  on  either  side  facing  the  operator.  The 
first  sponges  and  assists  in  passing  and  tying  the  sutures,  the  second  keeps 
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Fig.  8.  Nelaton’s  method. 
(From  Dr.  Federspiel’s  book 
pub.  by  C.  V.  Mosby  Co.) 


Fig.  8  a.  Graefe’s  method. 
(From  Dr.  Federspiel’s  book 
pub.  by  C.  V.  Mosby  Co.) 
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the  nasopharynx  free  of  blood  and  mucus  with  the  aspirator  and  depresses 
the  tongue  when  necessary.  Ether  vapor  is  administered  through  a 
nasal  tube  or  a  crooked  metal  tube  in  the  angle  of  the  mouth,  similar  to 


Fig.  9.  Incising  the  mucous  membrane  Fig.  i'o.  Freeing  the  soft  tissues  of  the 

at  its  reflection  onto  the  cheek  and  divid-  cheek  by  blunt  dissection  with  further 
ing  the  attachment  of  the  ala  nasi.  division  of  the  ala  nasi  if  necessary. 


that  used  in  tonsillectomy.  A  preliminary  suture  is  always  passed  through 
the  tongue  and  is  not  removed  until  the  child  is  well  out  of  the  anesthetic. 
We  prefer  the  use  of  the  Whitehead  mouth  gag  in  all  palate  cases. 

Incomplete  harelip.  In  which  the  tissue  of  the  lip  and  nostril  above 
the  actual  fissure  are  normal.  (Figure  8.)  In  this  type  of  case  the  simple 
operation  of  Nelaton  or  Graefe  gives  excellent  results.  A  more  common 
variety  is  that  in  which  the  tissues  above  the  fissure  are  abnormal.  The 
skin  margins  have  coalesced  but  the  deeper  muscular  portions  have  failed 
to  unite  and  the  nostril  is  wider  than  it  should  be.  To  obtain  a  satis¬ 
factory  result  in  this  type  of  deformity  all  the  thinned  tissue  must  be 
removed  and  the  incomplete  cleft  converted  into  a  complete  one.  There¬ 
fore  the  same  operative  procedures  are  applicable  as  in  the  complete  cleft. 
Complete  harelip,  (a)  With  a  normal  alveolar  arch. 

(1)  To  approximate  the  edges  of  the  cleft  without  tension  and  to 
correct  the  flattening  of  the  nostril  it  is  essential  to  free  the  lip  and  ala 
nasi  from  their  attachment  to  the  maxilla.  An  incision  is  made  through 
the  mucous  membrane  at  the  site  of  its  reflection  onto  the  check,  the 
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attachment  of  the  ala  nasi  is  divided  and  by  blunt  dissection  the  soft 
tissues  are  freed  nearly  to  the  orbit.  Bleeding  is  controlled  by  imme¬ 
diately  packing  the  cavity  with  gauze  which  is  removed  before  the  sutures 
are  inserted.  (Figures  9-10.) 

(2)  The  width  of  the  normal  lip  is  measured  with  dividers  and  the 
instrument  transferred  to  the  affected  side.  To  estimate  the  width  of  the 
lip  on  the  inner  side  of  the  cleft,  one  point  of  the  dividers  is  placed  at 
the  inner  margin  of  the  nostril  at  a  point  where  the  new  floor  is  to  join  the 
columella,  the  other  at  the  vermilion  border.  On  the  outer  side  enough 
tissue  must  be  saved  from  the  margin  of  the  cleft  to  form  the  floor  of  the 
nostril.  This  means  that  the  upper  point  of  the  proposed  incision  will 
lie  considerably  inferior  to  the  corresponding  point  on  the  inner  side. 
Due  to  the  widening  and  flattening  out  of  the  vermilion  border  as  the 
lip  approaches  the  cleft,  care  must  be  taken  to  place  the  incisions  far 
enough  laterally  to  insure  an  adequate  repair.  (Figure  n.) 

(3)  The  flaps  are  now  transfixed  with  a  sharp,  pointed  bistoury  from 
below  upward  beginning  at  the  vermilion  border.  The  tabs  of  tissue  still 
attached  at  the  vermilion  border  are  grasped  at  their  tips  with  forceps  and 
by  making  sufficient  traction  the  haemorrhage  is  easily  controlled  until 
the  bleeding  points  have  been  seized.  The  edges  of  the  cleft  are  now  ap¬ 
proximated,  one  or  two  interrupted  sutures  being  inserted  well  within  the 
nostril  to  bring  the  tissue  from  the  outer  side  of  the  cleft,  which  has  not 
been  pared,  around  to  form  the  floor.  The  remainder  of  the  cleft  is  now 
sutured  with  interrupted  horsehair  or  “  dermal  ”,  each  stitch  passing 
through  the  entire  thickness  of  the  lip.  If  the  margins  of  the  cleft  are 
thinner  than  normal  they  can  be  widened  by  making  a  vertical  incision 
about  one-eighth  of  an  inch  deep  at  right  angles  to  their  cut  surfaces. 
As  the  vermilion  border  is  approached  care  must  be  taken  to  identify  it, 
to  thereby  insure  an  accurate  approximation.  This  is  facilitated  by  spong¬ 
ing  the  tissues  with  peroxide  of  hydrogen  to  remove  the  blood  and  rapidly 
wiping  it  off  with  salt  solution.  The  tabs  of  tissue  from  the  margin  of  the 
cleft  are  now  divided  downward  at  an  obtuse  angle  from  the  vermilion 
border  leaving  sufficient  tissue  to  produce  a  slight  pouting,  thus  allowing 
for  subsequent  contraction.  (Figures  12,  13,  14,  15,  16.)  If  the  tissues  on 
the  outer  margin  of  the  cleft  are  thicker  than  those  on  the  inner  side,  a 
more  satisfactory  approximation  may  be  obtained  by  utilizing  Mirault’s 
method.  While  this  method  is  more  frequently  employed  in  incomplete 
clefts  it  is  easily  modified  for  application  in  complete  fissures.  A  slight 
curved  incision  is  made  downward  from  the  nostril  dividing  the  vermilion 
border  at  an  angle  on  the  inner  side  of  the  cleft,  then  making  a  downward 
slanting  incision  first  toward  the  cleft  then  away  from  it.  (Figure  17.) 
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Fig.  11.  Estimating  the  width  of  the  Fig.  12.  Transfixing  of  flap  from  be- 

normal  lip  with  dividers  and  outlining  low  upwards, 
proposed  incisions  on  the  cleft  side. 


to  form  the  floor  of  the  nostril.  (The 
needle  should  have  been  drawn  coming 

out  within  the  nostril.)  Vol.  2.  232. 
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There  should  be  no  tension  of  the  suture  line  if  the  soft  parts  have  been 
adequately  separated  from  their  attachment  to  the  superior  maxilla. 
However,  if  a  flattening  of  the  nostril  persists,  a  double  suture  of  silkworm 


Fig  15.  Tabs  from  margin  of  cleft  Fig.  16.  Operation  completed, 

divided  at  an  obtuse  angle  leaving  enough 
tissue  to  produce  a  slight  pouting. 


gut  may  be  passed  through  the  floor  of  the  nostrils,  thus  obtaining  mod¬ 
erate  pressure  on  each  ala  through  the  use  of  a  small  shirt  button  or  piece 
of  gauze.  As  my  experience  has  broadened  in  this  type  of  case  I  have  been 
able  to  reconstruct  more  satisfactory  nostrils  and  there  has  been  less 
necessity  for  this  retaining  suture. 

(b)  With  cleft  of  the  alveolar  arch.  The  majority  of  complete  harelips 
are  accompanied  by  a  complete  cleft  of  the  palate;  therefore  the  normal 
curve  of  the  alveolar  process  must  be  restored  before  attempting  the 
repair  of  the  lip.  Thompson  has  pointed  out  the  practicability  of  mould¬ 
ing  the  alveolar  arch  at  an  early  age,  two  to  four  weeks,  and  Vaughan 
has  advocated  retaining  it  in  place  by  means  of  silver  wire.  After  anes¬ 
thetizing  the  infant,  gradual  pressure  is  made  on  the  unaffected  side  ohthe 
alveolus  and  it  is  surprising  how  easily  it  can  be  moulded  around  until 
the  edges  of  the  cleft  in  the  alveolar  process  are  approximated  and  the 
normal  curve  restored.  This  procedure  also  corrects  the  deviation  of  the 
columella  which  has  been  previously  directed  toward  the  normal  side. 
The  edges  of  the  alveolus  are  now  denuded  and  silver  wire  of  18  or  20 
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gauge  is  passed  through  the  alveolar  process 
well  above  the  tooth  follicles,  about  one-half 
inch  either  side  of  the  cleft.  An  assistant 
presses  the  edges  of  the  cleft  together  and  the 
wire  is  twisted  tightly  enough  to  keep  the 
surfaces  approximated.  In  older  children  it 
may  be  necessary  to  divide  the  alveolar  pro¬ 
cesses  with  a  thin-bladed  osteotome.  The  lip 
is  repaired  at  the  same  time  and  it  is  surpris¬ 
ing  how  easily  the  margins  are  brought  to¬ 
gether  without  tension,  after  the  normal  curve 
of  the  alveolar  arch  has  been  restored.  If  the 
moulding  of  the  arch  has  not  entirely  corrected 
the  deviation  of  the  columella,  its  attachment 
to  the  bone  must  be  divided  so  that  with  the 
reconstruction  of  the  nostril  it  may  assume 
its  normal  direction.  (Figures  18,  19.) 

Double  harelip.  Complicated  by  the 
presence  of  the  pre-maxillary  bone.  In  this 
type  of  case,  the  pre-  or  inter-maxillary 
bone  protrudes  like  a  snout  and  must  be  re¬ 
turned  to  its  normal  position  before  attempting 
closure  of  the  lip.  (Figure  20.)  A  quadrilat¬ 
eral  piece  is  removed  subperiosteally  from 
the  vomer,  after  incising  the  mucosa  and 
freeing  the  periosteum  of  the  nasal  septum 
in  order  to  allow  reposition  of  the  inter¬ 
maxillary  bone  in  the  cleft  of  the  alveolar 
process,  the  pre-maxilla  being  pushed  back 
into  place  and  held  with  a  silver  wire.  (Figures 
21-22.)  It  is  always  well  to  allow  the  inter-, 
maxillary  bone  to  lie  a  little  anterior  to  the 
alveolus  lest  there  be  too  much  flattening  of 
the  nose  and  also  to  prevent  the  future  in¬ 
cisor  teeth  from  being  displaced  posteriorly. 

The  wire  is  passed  in  a  similar  manner  as  in 
the  cure  of  a  single  cleft.  In  the  resection  a 
quadrilateral-shaped  piece  is  preferable  to  a 
triangular  as  the  latter  would  cause  the  incisor 
teeth  to  tilt  backward  rather  than  directly 
downward.  The  prolabium  is  pared  quadrilaterally,  if  there  is  sufficient 
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tissue,  after  transfixing  and  denuding  the  clefts  on  the  labial  sides  to 
bring  the  flaps  of  skin  and  mucous  membrane  together  beneath  it. 
If  this  is  not  possible  a  triangular  section  is  made  and  the  edges  of 


Fig.  18.  Moulding  of  alveolar  process.  Fig.  19.  Silver  wire  passed  through 

alveolar  process  and  edges  of  cleft  ap¬ 
proximated.  (The  artist  failed  to  indi¬ 
cate  by  dotted  lines  where  the  alveolus 
was  transfixed.) 

the  lip  approximated  in  a  vertical  line  beneath  the  apex  of  the  triangle. 
(Figures  23,  24,  25,  26.) 

Some  authorities  advise  interposing  the  prolabium  between  the  de¬ 
nuded  edges  of  the  lip  so  that  the  vermilion  border  of  the  prolabium  is 
continuous  with  the  vermilion  border  of  the  sides  of  the  lip,  on  the  theory 
that  the  prolabium  will  develop  as  the  infant  grows  and  thus  correct  any 
irregularity  which  may  exist  following  the  original  operation.  (Figure  27.) 
I  have  not  been  able  to  prove  that  this  plan  is  feasible,  and  any  traction 
on  the  prolabium  will  of  necessity  increase  the  flattening  of  the  nostrils 
which  is  already  aggravated  by  forcing  the  pre-maxilla  back  toward  the 
cleft  in  the  alveolus. 

I  have  had  a  few  cases  of  my  own  and  have  seen  some  which  have 
been  operated  upon  by  other  surgeons  in  which  the  upper  lip  was  much 
flattened  and  contracted.  These  usually  followed  double  clefts  of  the 
alveolus,  especially  if  the  inter-maxillary  bone  had  been  damaged  or 
removed.  To  overcome  this  deformity  I  have  resorted  to  a  method  de- 
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Fig.  20.  Loosening  up  the  periosteum  of  the  septum  nasi  after 
incising  the  mucosa  (Annals  of  Surgery) . 
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Fig.  21.  Quadrilateral  section  of  septum  for  Fig.  22.  Quadrilateral  section  removed 
excision  (Annals  of  Surgery).  from  septum  and  premaxilla  in  normal  posi¬ 

tion  (Annals  of  Surgery). 


Vol.  2.  232. 


284  (20) 


HARELIP  AND  CLEFT  PALATE 


vised  by  the  late  Doctor  Abbe,  who  recommended  making  a  vertical 
incision  in  the  mid-line  of  the  upper  lip  and  filling  in  the  defect  with  a 
A-shaped  pedicle  from  the  lower  lip.  After  incising  the  upper  lip  in  the 


Fig.  23.  Schematic  outline  of  incisions  Fig.  24.  Flaps  from  cleft  sutured  be- 

for  double  harelip.  Prolabium  pared  neath  prolabium, 
quadrilaterally. 


Fig.  25.  Schematic  incision  for  double  Fig.  26.  Edges  of  cleft  sutured  verti- 

harelip  with  triangular  paring  of  prola-  cally  beneath  apex  of  prolabium, 
bium. 


mid-line  nearly  to  the  septum  and  estimating  the  amount  of  tissue  neces¬ 
sary  to  fill  in  the  defect,  a  A-shaped  flap  is  outlined  in  the  lower  lip, 
starting  at  the  mucous  membrane,  one  centimetre  to  one  side  of  the 
mid-line,  the  incision  is  carried  obliquely  downward  and  inward  for  a 
distance  equal  to  the  length  of  the  incision  in  the  upper  lip.  (Figure  28.) 
The  opposite  side  of  the  A-flap  is  now  cut  upward  and  outward,  stopping 
at  a  point  before  the  inferior  coronary  artery  is  reached.  The  location  of 

VOL.  2.  232. 


CLEFT  PALATE 


284  (21) 


this  vessel  is  easily  ascertained  from  its  position  on  the  opposite  side, 
which  has  already  been  divided.  This  flap  of  lower  lip  is  now  swung  on 
its  pedicle  so  that  the  apex  of  the  A  is  inserted  into  the  apex  of  the  defect 


Fig.  27.  Original  operation  in  another  hospital  at  four  months.  Marked  notching 
of  lip  due  to  not  bringing  the  flaps  together  beneath  the  prolabium.  Operation,  old 
scar  revised  and  flaps  brought  together  beneath  prolabium.  Final  result,  six  years 
later,  good  save  for  considerable  keloid  about  prolabium. 

and  the  adjacent  raw  surfaces  sutured.  The  incision  in  the  lower  lip  is 
now  partially  closed  and  a  suture  is  passed  through  the  two  lips  on  the 
pedicle  side  to  insure  immobility  of  the  flap.  Feeding  is  carried  out 
through  a  tube  between  the  lips  on  the  opposite  side.  In  ten  days  to  two 
weeks  time  the  pedicle  is  divided,  the  lower  lip  revised  as  much  as  is 
necessary  to  obtain  an  accurate  approximation  and  the  mucous  membrane 
of  the  flap  sutured  to  the  mucous  membrane  of  the  upper  lip  after  any 
necessary  revision. 


CLEFT  PALATE 

Many  operations  have  been  devised  for  the  cure  of  cleft  palate. 
Brophy’s  method  of  forcibly  approximating  the  two  maxillary  processes 
and  holding  them  together  with  metal  plates  and  silver  wire  at  an  early 
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Fig.  28.  Original  profile.  Fig.  28  a.  Full  face  showing  flattened  lip  and  pits  on  lower 
lip.  Fig.  28  b.  Outline  of  incisions.  Fig.  28  c.  Flap  transferred.  Vol.  2.  232. 
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Fig.  28  d.  Outline  of  incision  when  dividing  pedicle.  Fig.  28  e.  Lower  lip  and  pedicle 
revised.  Fig.  28 /.  Final  result.  Fig.  28  g.  Final  result.  Vol.  2.  232. 
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Fig.  29.  Brophy’s  Method.  A,  first  step,  placing  a  heavy  silk  loop  through  one 
maxilla  posteriorly  .  B,  second  step,  placing  a  heavy  silk  loop  through  the  other  maxilla 
posteriorly.  C,  anteriorly  is  shown  how  one  loop  (a)  is  passed  over  'the  ends  of  a  second 
loop  (b).  By  drawing  on  the  (a)  loop,  the  (b)  loop  is  made  to  traverse  both  maxillae; 
(b)  shows  loop  in  position  with  wire;  (c)  ready  to  be  drawn  in  place.  D ,  showing  two 
double  wires  in  position,  threaded  at  each  end  on  a  lead  plate  (d) .  If  single  wires  are  used, 
No.  20  is  the  proper  size,  while  No.  22  or  24  is  used  double.  E,  this  shows  the  maxillae 
approximated.  This  is  done  by  pressing  the  bones  together  and  taking  up  the  slack  by 
twisting  appropriate  wires.  The  approximation  of  the  alveolar  part  of  the  cleft  is  made 
more  sure  by  bringing  two  of  the  wires  around  the  intermaxillary  bone  and  twisting  them 
at  (g-g).  The  extra  posterior  wire  is  discarded  if  not  needed.  F,  the  needle  used  in 
piercing  the  maxillae  is  what  is  known  as  5/8  circle,  reverse-eyed  Hagedorn.  Two  sizes 
are  used;  one  of  a  circle  the  size  of  a  nickel  and  the  other  of  a  circle  the  size  of  a  quarter. 
Usually  some  of  the  broad  cutting  point  is  ground  off  (Blair,  International  Clinics). 
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age  has  been  generally  discarded.  (Figure  29.)  Aside  from  the  fact  that 
many  tooth  buds  were  destroyed  this  method  did  not  satisfactorily  restore 
the  normal  alveolar  curve  and  led  to  a  narrow  and  contracted  arch.  Lane’s 


Fig.  30.  Palatal  flap  raised  (Annals  of  Surgery). 


operation  of  hinging  a  flap  from  one  side  and  interposing  it  between  the 
muco-periosteum  and  bone  of  the  opposite  side  with  an  elaborate  and 
complicated  procedure  on  the  soft  palate  was  ingenious,  but  it  of  necessity 
led  to  a  rigid  soft  palate  and  occasional  shrinkage  so  that  the  end-results, 
as  far  as  speech  was  concerned,  were  disappointing.  We  used  this  method 
in  a  few  of  our  earlier  cases  but  have  long  since  given  it  up.  Dorrance, 
who  has  recently  described  a  method  of  lengthening  the  soft  palate  by 
sliding  the  muco-periosteal  flaps  of  the  hard  palate  posteriorly,  having 
fractured  the  hamular  processes,  feels  that  if  the  soft  palate  has  been 
sufficiently  elongated  and  relaxed  it  will  insure  satisfactory  closure  of 
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the  nasopharynx  and  permit  satisfactory  speech.  We  have  not  tried  this 
method,  but  believe  that  it  may  hold  great  promise.  (Figures  30,  31,  32, 
33.)  The  majority  of  surgeons  feel  that  Langenbeck’s  operation  gives  the 
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Fig.  31.  Hard  palate  completely  exposed  (Annals  of  Surgery). 


most  satisfactory  results  and  it  has  stood  the  test  of  time.  There  are 
many  modifications  of  his  technic;  in  fact  every  surgeon  proceeds  in  a 
different  way  but  the  principles  remain  the  same  and  I  have  employed  it 
in  practically  all  of  my  cases. 

The  successful  closure  of  any  cleft  palate  depends  on  approximating 
the  tissues  without  tension.  This  can  be  done  only  if  the  arch  of  the 
palate  is  of  sufficient  height  to  allow  the  flaps  when  freed  to  drop  down  so 
that  their  edges  may  be  approximated;  second,  by  making  sufficiently 
long  relaxing  incisions  on  either  side  just  within  the  alveolar  process  to 
allow  the  edges  to  be  brought  together  without  tension;  and  third,  to 
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relieve  all  strain  on  the  suture  line  by  holding  the  flaps  in  apposition 
during  the  healing  period  by  silver  bands  or  other  mechanical  devices 
passed  through  the  relaxing  incisions. 

COMPLETE  CLEFT  PALATE 

Lateral  incisions  are  made  through 
the  mucoperiosteum,  mesial  to  the 
alveolar  process  on  either  side,  of 
sufficient  length  to  allow  suitable  peri¬ 
osteal  elevators  to  be  introduced  and 
the  muco-periosteal  flaps  separated 
from  without  inwards  until  the  cleft 
is  reached.  Bleeding  is  easily  con¬ 
trolled  by  packing.  On  reaching  the 
cleft  the  elevator  is  pushed  through 
the  margins  of  the  flap.  I  prefer 
to  start  the  separation  through  the 
lateral  incisions  rather  than  from 
the  edges  of  the  cleft,  as  I  feel  by 
this  method  there  is  less  traumatism 
to  the  tissues  at  the  edge  of  the  cleft 
which  must  be  sutured.  The  attach¬ 
ment  of  the  soft  palate  to  the  bone  is 
divided  with  curved  or  right-angled 
scissors  and  then  we  are  able  to 
estimate  how  easily  the  two  flaps  can  be  approximated  and,  if  the  soft 
palate  is  sufficiently  relaxed,  to  reach  the  posterior  pharyngeal  wall. 
This  relaxation  is  essential  to  prevent  subsequent  regurgitation  of  food 
into  the  nasopharynx  and  to  insure  speech  approximating  normal.  The 
edges  of  the  cleft  in  the  soft  palate  are  pared  with  a  sharp  thin-bladed 
scalpel.  The  margins  of  the  cleft  in  the  hard  palate  are  already  denuded 
by  the  above  method  of  separation  but  irregular  or  frayed  edges  should 
be  revised.  If  the  flaps  are  not  easily  approximated  the  liberating  inci¬ 
sions  can  be  carried  more  posteriorly  and  if  necessary  around  the  maxillary 
tubercle.  Secondary  relaxing  incisions  are  made  in  the  soft  palate  and 
two  metal  bands  of  silver,  as  advocated  by  Vaughan,  are  passed  through 
the  incisions;  the  first  through  the  incisions  in  the  soft  palate  and  the 
second  through  the  incisions  in  the  mu  co-periosteum.  The  edges  of  the 
flaps  are  now  sutured  with  interrupted  transverse  mattress  sutures  which 
begin  at  the  uvula,  one  or  two  being  passed  through  its  superior  surface. 
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Fig.  32.  Alteration  in  direction  of 
tensor  palati  muscle  (Annals  of  Sur¬ 
gery). 
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Blair  states  that  atrophy  of  the  uvula  frequently  occurs  if  it  is  pared  and 
sutured  and  recommends  that  it  be  left  alone.  This  naturally  leaves  a 
bifid  uvula  which  of  course  does  not  interfere  with  speech  and  we  believe 


Fig.  33.  Note  increased  length  of  palate  below 
dotted  line  (Annals  of  Surgery). 


his  procedure  a  wise  one  and  have  adopted  it  in  recent  cases.  This 
method  of  closure  secures  approximation  of  the  entire  thickness  of  the 
flaps  with  accurate  approximation  of  the  mucous  edges.  If  there  is 
difficulty  in  closing  the  anterior  part  of  the  cleft  this  may  be  left  until  a 
later  time.  (Figures  34,  35,  36,  37,  38,  39,  40,  41,  42.)  The  operation  is 
completed  by  suturing  together  the  ends  of  the  metal  bands.  We  believe 
these  bands  serve  several  useful  purposes:  (1)  Tension  is  removed  from 
the  suture  line.  (2)  The  individual’s  tongue  is  prevented  from  pressing 
directly  on  the  suture  line.  (3)  The  strain  on  the  suture  line  is  prevented 
from  early  adhesions  which  form  between  the  muco-periosteal  flap  and 
bony  palate.  (4)  The  silver  bands  exert  to  some  degree  an  antiseptic 
action  in  a  field  rich  in  contamination. 
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Fig.  34.  Lateral  incisions  through 
muco-periosteum  mesial  to  alveolar 
process. 


Fig.  35.  .Separating  the  muco-peri- 
osteal  flaps  from  without  inwards. 


Fig.  36.  Division  of  attachment  of 
soft  to  bony  palate. 
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Fig.  37.  Paring  the  cleft  of  soft  pal¬ 
ate. 
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Fig.  38.  Additional  relaxing  incisions  Fig.  39.  Suturing  superior  surface  of 

in  the  soft  palate  and  insertion  of  silver  uvula, 
bands.  First  suture  in  uvula. 


Fig.  40.  All  sutures  introduced.  Fig.  41.  All  but  last  suture  has  been 

tied.  The  latter  shows  the  completion 
Vol.  2.  232.  of  the  horizontal  mattress  suture. 
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The  method  of  closure  of  incomplete  clefts  is  similar  to  that  of  the 
complete.  If  only  the  soft  palate  is  involved  the  separation  should  be 
started  in  the  muco-periosteum  of  the  hard  palate  to  allow  the  latter  to 
drop  down,  thus  relieving  the 
tension  and  facilitating  the  divi¬ 
sion  of  the  aponeurosis  attaching 
the  soft  and  bony  palates. 

Many  surgeons  do  not  advo¬ 
cate  the  use  of  metal  bands,  but 
content  themselves  with  packing 
the  incision  in  the  muco-perios¬ 
teum  with  iodoform  gauze  for  a 
few  days.  Warren  Davis  advocates 
a  two  stage  operation ;  at  the  first 
he  brings  the  rudimentary  hori¬ 
zontal  processes  of  the  maxillae 
and  palate  over  with  the  soft 
tissues  using  the  bone  from  the 
side  not  attached  to  the  nasal 
septum  in  unilateral  cases,  and 
from  both  sides  in  bilateral  cases. 

The  second  stage  performed  one 
week  later  consists  of  paring  the 
margins  of  the  cleft  and  suturing. 

The  interval  between  the  two 
stages  he  believes  allows  time  for  the  establishment  of  a  better 
collateral  circulation,  thus  insuring  more  certain  and  better  union. 
(Figures  43,  44,  45,  46.). 

If  it  has  been  impossible  to  close  the  anterior  part  of  the  cleft  at  the 
original  operation,  or  as  not  infrequently  happens  in  my  experience,  the 
anterior  portion  has  failed  to  unite,  the  resulting  sinus  may  be  rather 
inaccessible  due  to  the  fact  that  it  lies  at  the  apex  of  a  funnel-shaped 
depression.  While  liberating  incisions  with  separation  of  the  muco- 
periosteum  will  usually  give  sufficient  relaxation  to  allow  the  introduction 
of  the  sutures,  I  prefer  to  approach  this  problem  by  the  following  method. 
An  incision  is  made  in  the  muco-periosteum,  at  right  angles  to  the  alveolus 
in  the  region  of  the  first  molar  tooth,  long  enough  to  allow  the  introduc¬ 
tion  of  a  suitable  periosteal  elevator;  the  muco-periosteum  is  then  sepa¬ 
rated  from  the  teeth  and  palate  around  to  the  opposite  side,  thus  forming 
a  semicircular  flap  which  drops  down,  making  the  opening  easily  acces¬ 
sible.  The  edges  of  the  sinuses  can  then  be  denuded  and  the  sutures 
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easily  inserted  and  tied  without  causing  tension,  after  which  the  flap  is 
returned  to  its  normal  position  where  it  remains  without  additional 
mechanical  aid.  (Figures  47,  48,  49,  50,  51.) 


Fig.  43.  Semidiagrammatic  sketch 
showing  muco-periosteal  flap  loosened  on 
the  patient’s  right  side  and  a  flap  contain¬ 
ing  bones  on  the  patient’s  left  side.  In  the 
two-stage  operation,  tapes  are  passed 
around  both  flaps  and  tied  so  as  to  hold 
the  medial  margins  of  the  flaps  in  apposi¬ 
tion,  or  nearly  so,  care  being  taken  not  to 
exert  sufficient  pressure  by  the  tapes  to 
shut  off  circulation.  Iodoform  gauze  packs 
are  used  in  the  lateral  incisions  for  twenty- 
four  hours  (Annals  of  Surgery) . 


Fig.  44.  Semidiagrammatic  sketch 
showing  the  tapes  tied  so  as  to  hold  the 
medical  margins  of  the  flaps  in  apposition. 
Iodoform  gauze  packs  are  used  in  the 
lateral  incisions  for  twenty-four  hours. 
One  tape  is  removed  on  the  third  or  fourth 
day,  the  remaining  tape  on  the  fifth  or 
sixth  day.  On  the  seventh  day  the  mucous 
membrane  is  removed  from  the  margins 
of  the  clefts  and  sutures  applied  (Annals 
of  Surgery). 


Post-operative  care.  (1)  The  foot  of  the  bed  is  elevated  to  aid  in 
the  discharge  of  blood  and  mucus,  and  the  patient  should  be  turned  from 
side  to  side  at  frequent  intervals. 

(2)  A  hypodermocylsis  of  saline  or  glucose  solution  is  given  after  the 
patient  has  reached  the  ward,  the  amount  depending  on  the  age  of  the 
child. 

(3)  The  hands  of  the  patient  are  restrained  until  the  sutures  are 
removed. 

(4)  The  pulse  is  taken  every  fifteen  minutes  for  the  first  two  hours 
and  the  temperature  every  hour  for  the  first  two  days. 
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(5)  The  nose  is  kept  clean  to  prevent  the  discharge  from  getting  into 
the  suture  line  in  harelip  cases. 

(6)  Feeding:  (a)  About  two  hours  post-operative  the  patient  may 


Fig.  45.  Semidiagrammatic  sketch 
showing  the  method  of  loosening  the  flaps 
and  bringing  over  bone  in  the  repair  of  the 
double  cleft-palate.  The  flaps  are  sur¬ 
rounded  with  two  pieces  of  tape  which  are 
carefully  tied  so  as  to  avoid  cutting  off 
any  circulation.  Iodoform  gauze  packing 
is  used  in  the  lateral  spaces  for  twenty-four 
hours,  both  for  the  purpose  of  controlling 
any  oozing  and  also  to  help  hold  the  flaps 
in  the  desired  position.  One  tape  is  re¬ 
moved  on  the  third  or  fourth  day,  the 
remaining  tape  on  the  fifth  or  sixth  day. 
On  the  seventh  day  the  mucous  membrane 
is  removed  from  the  margins  of  the  clefts 
and  sutures  applied  (Annals  of  Surgery). 


Fig.  46.  Semidiagrammatic  sketch 
showing  the  application  of  sutures  in  a 
double  cleft-palate  in  a  two-stage  opera¬ 
tion.  Double-ought  wire  sutures  are  used 
anteriorly,  the  sutures  being  carried  through 
the  entire  thickness  of  the  lateral  flaps  in¬ 
cluding  the  bone.  These  wire  sutures  are 
placed  through  the  flaps  before  the  mucous 
membrane  is  removed  from  the  medial 
margins.  This  is  important  in  that  one  is 
much  less  liable  to  detach  the  small  strip 
of  bone  from  its  muco-periosteal  covering. 
One  on-end  mattress  suture  is  used  near 
the  junction  of  the  hard  and  soft  palate. 
Posterior  sutures  are  black  silk.  Tapes  are 
again  placed  around  the  flaps  as  shown  in 
Fig.  45,  using  care  in  seeing  that  they  do 
not  produce  much  pressure  on  the  flaps. 
One  tape  is  removed  usually  on  the  second 
or  third  day,  the  remaining  tape  on  the 
fifth  or  sixth  day.  Remove  only  one  or 
two  sutures  each  day  beginning  about  the 
ninth  day  and  having  all  sutures  removed 
on  the  fifteenth  day  after  operation  (Annals 
of  Surgery). 
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Fig.  47.  Incision  in  muco-periosteum  Fig.  48.  Introduction  of  periosteal 

at  right  angles  to  first  molar  tooth  elevator.  Separation  of  muco-periosteal 

(Annals  of  Surgery).  flap  started  (Annals  of  Surgery). 


Fig.  49.  Separation  of  muco-perios¬ 
teal  flap  around  to  opposite  side  (Annals 
of  Surgery). 


Fig.  50.  Margins  of  sinus  have  been 
pared.  Sutures  introduced  and  flap 
returned  to  its  original  position  (Annals 
of  Surgery). 
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have  small  amounts  of  sterile  water  through  a  medicine  dropper  or  a 
Breck  feeder.  Nothing  but  water  is  allowed  for  the  first  two  days  and 
the  nurse  gives  as  much  as  the  child  can  tolerate. 

( b )  Orange  juice  strained  thoroughly,  milk,  and  other  liquids  are 
given  with  a  medicine  dropper  or 
Breck  feeder  on  the  third  post¬ 
operative  day  and  the  child  is  not 
allowed  to  nurse  from  the  breast 
or  nipple  for  at  least  two  weeks. 

No  solid  food  is  permitted  until  the 
sutures  are  removed. 

(c)  The  mouth  is  irrigated  with 
normal  saline  or  boric  acid  after 
each  feeding. 

The  sutures  are  removed  in 
seven  to  ten  days  in  the  patients 
with  harelip ;  the  silver  wire 
through  the  alveolus  in  two  weeks. 

•  In  the  cleft  palate  cases  the  metal 
bands  are  removed  between  the 
tenth  and  twelfth  day  and .  the  su¬ 
tures  soon  after. 

-r\  7,  i,  •  Fig.  51.  Operation  completed  (Annals 

Results,  the  results  m  the  cases  of  curgery) 

with  harelip  are  usually  satisfactory. 

Occasionally  some  irregularity  of  the  vermilion  border  may  result  which 
will  have  to  be  corrected  at  a  second  operation.  The  reformed  nostril  is 
occasionally  too  large  and  there  may  be  a  flattening  of  the  ala  nasi,  but 
as  the  operator  gains  in  experience,  paying  more  attention  to  the  reform¬ 
ing  of  the  floor  of  the  nostril  and  making  a  more  radical  separation  of  the 
attachment  of  the  ala  to  the  maxilla,  the  cases  requiring  secondary  revi¬ 
sions  are  much  less  frequent. 

The  results  in  the  repair  of  cleft  palates  are  not  as  satisfactory.  The 
mortality  is  much  higher,  a  certain  percentage  dying  within  the  first 
twenty-four  hours  with  hyperpyrexia.  This  may  be  due  to  the  aspiration 
of  blood  or  atelectasis  and  postponing  the  operation  until  the  child  is 
three  to  four  years  old  will  diminish  this  mortality.  Usually  more  than 
one  operation  is  necessary  to  close  a  complete  cleft  of  the  soft  and  hard 
palate.  I  believe  that  the  soft,  and  part  of  the  hard  palate  should  be 
repaired  at  the  first  operation  and  the  remaining  cleft  in  the  hard  palate 
at  a  subsequent  time  by  the  method  previously  described.  Some  surgeons 
advocate  reversing  the  procedure,  repairing  the  hard  palate  first. 
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A  certain  number  of  patients  will  present  such  wide  clefts  that  no 
operative  procedure  will  be  successful  and  there  will  be  another  group  in 
which  only  a  part  of  the  palate  can  be  successfully  repaired.  These  two 
groups  should  be  fitted  with  obturators  made  by  a  skilfull  dentist  and  it  is 
surprising  how  comfortable  these  can  be  worn  and  what  satisfactory 
speech  may  be  obtained,  providing  the  same  effort  is  made  in  speech 
correction  as  in  those  patients  in  which  a  successful  closure  has  been 
accomplished. 
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CHAPTER  III 


OPERATIONS  FOR  CANCER  OF  THE  LIPS  AND  FACE 

GENERAL  CONSIDERATIONS 

In  planning  incisions  for  the  excision  of  cancer  from  the  front  of  the 
face  there  are  four  things  to  be  considered : — 

1.  The  writer  has  shown  that  a  cancer  originating  in  any  part  of  the 
lips,  angle  of  the  mouth,  or  skin  over  the  cartilaginous  part  of  the  nose, 
will  always  spread  directly  into  the  nasal  and  labial  regions  before  it 
progresses  in  any  other  directions. 

2.  Wherever  squamous  epithelioma  or  rodent  ulcer  exists  the  growth 
has  spread  under  the  normal  epithelium  which  surrounds  the  malignant 
ulcer;  therefore  the  area  of  disease  is  greater  than  the  size  of  the  ulcer. 

,  3.  The  cutaneous  striated  muscles  of  the  face  are  in  close  anatomical 

relation  to  the  dermic  glandular  structures  and  almost  touch  the  basal 
layer  of  the  epidermis.  The  relationship  of  these  muscles  to  the  skin  is 
closest  round  the  eyelids  and  mucous  membrane  of  the  lips.  Not  only 
will  cancer  invade  these  muscles  in  its  earliest  stages,  but  the  writer  has 
seen  one  particular  muscle,  the  levator  labii  superioris  alaeque  nasi  (caput 
angulare),  picked  out  as  its  only  path  of  spread. 

4.  There  are  lymphatic  glands  on  the  face,  in  the  submental,  sub¬ 
maxillary,  and  anterior  triangle  regions,  which  must  be  removed ;  and 
where  possible  it  is  wise  to  remove  en  bloc  the  tissue  which  connects  the 
lymphatic  glands  with  the  primary  growth.  To  this  necessity  particular 
attention  has  been  paid  in  describing  the  following  operations. 

In  most  cases  of  squamous  epithelioma  in  the  region  of  the  lips,  it  is 
generally  late  in  the  disease  that  the  lymphatic  glands  contain  cancer- 
cells.  The  lymphatic  glands  may  become  enlarged  quite  early,  but  then 
their  enlargement  is  generally  due  to  a  great  proliferation  of  their  endo¬ 
thelial  cells,  masses  of  which  can  be  seen  arranged  among,  and  isolating 
patches  of,  the  normal  lymphoid  tissue  of  the  glands.  Therefore,  al¬ 
though  glands  may  be  enlarged  in  lip  cancer,  they  are  not  necessarily 
cancer-bearing. 

With  regard  to  the  group  of  lymphatic  glands  on  the  face  there  is 
no  doubt  that  their  presence  is  exceedingly  variable.  In  the  cases  from 
which  the  writer  excised  cancer  in  the  angle  of  the  mouth,  and  removed 
with  it  the  snecified  site  of  the  buccinator  group  of  lymphatic  glands, 
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he  could  not  find  any  trace  of  a  lymphatic  gland  during  a  most  careful 
dissection  of  the  excised  parts.  In  one  case  a  microscopical  examination 
was  made  of  the  whole  parts  removed;  it  revealed  total  absence  of 
lymphatic  glands  in  this  region. 

The  question  will  have  to  be  considered  whether  it  is  advisable  to 
remove  the  glands  at  the  time  the  main  lesion  is  excised.  The  benefit 
gained  by  removing  the  growth  and  its  attached  lymphatic  glands  at 
one  operation  is  that  it  is  possible  to  excise  the  diseased  skin  with  its 
lymphatic  vessels  and  glands  en  bloc,  and  hence  to  occasion  less  risk  of 
cell-transplantation.  The  disadvantages  are  that  the  tissues,  in  which  lie 
the  lymphatic  glands,  are  opened  during  the  course  of  a  septic  operation. 

The  writer  has  come  to  the  conclusion  that  if  great  care  in  the  details 
of  antiseptic  work  be  observed  and  good  drainage  be  subsequently  pro¬ 
vided,  no  great  harm  can  occur  should  both  stages  be  done  at  the  same 
operation.  This  statement  also  applies  to  that  state  of  affairs  when  the 
growth  and  the  glands  cannot  be  removed  en  bloc. 

However,  should  it  be  decided  to  do  one  part  first,  it  would  be  better 
to  remove  the  glands  first,  and,  later,  to  attack  the  main  disease,  because 
the  glandular  parts  of  the  operation  heal  by  first  intention  and  no  valuable 
time  would  be  lost  before  removing  the  primary  focus.  On  the  other 
hand,  should  the  primary  focus  be  removed  first,  the  period  of  healing 
would  be  longer  in  certain  cases  because  it  would  remain  septic  for  a 
longer  period,  which  would  delay  the  completion  of  the  work. 

The  operations  for  cancer  of  the  lips  will  be  described  first. 

Preliminary  measures.  To  avoid  repetition  of  precautions  common 
to  all  cases  it  is  necessary  to  state  that  ( i )  the  mouth  must  be  cleaned 
with  a  carbolic  mouth  wash,  1-60  carbolic  acid  lotion,  or  some  antiseptic 
solution  daily  for  a  week  before  operation.  All  decayed  teeth  must  be 
stopped  and  stumps  extracted.  This  is  easily  done  in  cases  of  small 
cancer,  but  in  advanced  cases  in  which  the  teeth  cannot  be  cleaned  nor 
the  mouth  opened,  except  by  inducing  exquisite  pain,  no  great  antiseptic 
preparation  can  be  made  until  the  anaesthetic  has  been  administered  and 
the  diseased  parts  removed ;  then  it  is  quite  worth  while  to  interrupt  the 
operation  to  scrape  and  clean  the  teeth  and  to  extract  stumps.  Before 
proceeding  with  the  removal  of  lymphatic  glands  and  formation  of  skin 
flaps,  care  should  be  taken  to  remove  all  soiled  instruments,  towels, 
sponges,  and  gloves  which  have  been  used  in  this  part  of  the  preparation, 
and  to  protect  raw  surfaces  from  septic  contamination. 

(2)  When  practicable,  before  beginning  the  operation,  the  writer 
advises  that  the  ulcerated  part  of  the  cancer  should  be  cauterized  by 
a  suitable  cautery  at  a  dull  red  heat  until  the  surface  of  the  ulcer  becomes 
of  a  leathery  consistence  and  all  haemorrhage  stops.  This  is  a  precaution 
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taken  against  the  possibility  of  transplanting  malignant  cells  of  the 
tumour  upon  the  fresh  cut  surfaces  of  the  normal  parts.  The  danger  of 
transplantation  is  further  diminished  by  treating  the  parts  to  be  removed 
with  the  utmost  gentleness,  so  that  cancer-cells  are  not  squeezed  from 
their  positions  on  to  other  parts,  and  care  should  be  taken  that  the  ulcer 
does  not  touch  the  cut  surfaces  of  the  normal  tissues  during  the  manipula¬ 
tions  which  are  necessary  for  its  removal.  Each  operation  will  be  de¬ 
scribed  as  far  as  possible  in  three  stages :  (1)  the  removal  of  the  growth; 
(2)  the  removal  of  the  lymphatic  vessels  and  glands;  (3)  the  plastic 
stage. 

OPERATIONS  UPON  THE  LOWER  LIP 

Cancer  usually  spreads  along  the  margin  of  the  lip,  but  more  rarely 
it  spreads  downwards  to  a  greater  degree  than  usual  before  it  eventually 
curls  round  the  angle  of  the  mouth  to 
reach  the  upper  lip.  The  importance 
of  this  observation  is  that  in  early  cases 
,  it  is  impossible  to  say  in  which  of  the 
two  directions  the  cancer  is  mainly 
spreading.  Hence  it  is  advisable  that 
the  incisions  should  be  so  planned  as 
to  include  both  paths  of  spread. 

First  stage.  If  a  small  cancer  be 
situated  midway  between  the  angle  of 
the  mouth  and  the  centre  of  the  lip  (see 
Fig-.  135),  two  incisions  should  be 
made,  one  external  to  it  and  the  other 
internal.  The  incisions  should  begin 
at  least  three-quarters  of  an  inch  away 
from  the  edge  of  the  ulcer.  The  ex¬ 
ternal  incision  is  carried  downwards 
and  slightly  outwards  through  all  the 
structures  of  the  lip  down  to  bone,  and  ends  at  the  lower  margin  of  the 
inferior  maxilla.  The  internal  incision  is  carried  downwards  and  slightly 
inwards  through  all  the  structures  down  to  bone,  and  ends  at  the  lower 
margin  of  the  inferior  maxilla.  The  ends  of  these  two  incisions  are 
united  by  two  converging  incisions  which  meet  at  a  point  midway  be¬ 
tween  the  lower  margin  of  the  inferior  maxilla  and  the  hyoid  bone,  and 
are  only  skin  deep  (see  Fig.  135).  The  mucous  membrane  and  muscles 
included  in  the  lip  incisions  are  cut  away  from  the  jaw  as  close  as  pos¬ 
sible  to  the  bone. 


Fig.  135.  Incisions  for  the 
Removal  of  a  Small  Cancer,  a, 

MIDWAY  BETWEEN  THE  ANGLE  OF 

the  Mouth  and  the  Centre  of 
the  Lower  Lip. 


290 


OPERATIONS  FOR  CANCER  OF  THE  LIPS 


The  cancer-containing  tissue  is  not  cut  away  from  its  fascia  and 
platysma  attachments,  which  will  be  taken  away  en  bloc  with  the  lym¬ 
phatic  glands.  But  before  passing  on  to  the  next  stage  it  is  completely 
enveloped  in  a  thick  layer  of  cyanide  gauze  which  has  been  wrung  out 
of  a  1-20  solution  of  carbolic  acid. 

Second  stage.  The  lymphatic  glands  are  then  dealt  with  by  under¬ 
cutting  the  internal  flap  as  far  as  the  submental  glands  on  each  side  so 
that  all  the  glands  in  this  region  can  be  removed.  The  submaxillary 
and  anterior  triangle  regions  are  exposed  by  means  of  a  curved  incision 
with  its  convexity  downwards,  and  which  starts  at  b  (see  Fig.  135),  that 
is  to  say,  from  the  point  at  which  the  converging  incisions  meet,  and 
ends  at  the  anterior  border  of  the  sterno-mastoid  muscle,  c  (see  Fig. 
135).  The  flap  is  held  upwards  and  backwards  and  the  submaxillary 
lymphatic  glands  are  removed,  a  process  which  is  rendered  easier  by  the 
removal  of  the  submaxillary  salivary  gland  with  the  facial  artery  and 
vein.  If  sufficient  room  has  not  been  obtained  for  the  efficient  removal 
of  lymphatic  glands  in  the  anterior  triangle,  an  incision  is  made  which 
extends  downwards  as  far  as  necessary  from  the  point  c  (see  Fig.  135). 

Third  stage.  In  order  to  join  the  lip  without  tension  on  the  stitches, 
the  internal  and  external  flaps  must  be  freely  divided  from  their  attach¬ 
ments  to  the  lower  jaw.  The  parts  are  then  stitched  together  and  two 
drainage  tubes  are  inserted,  one  at  b  and  the  other  at  c  (see  Fig.  135). 

When  a  small  squamous  epithelioma  is  growing  on  the  middle  of  the 
lower  lip ,  the  incisions  are  lateral  and  must  begin  at  least  three-quarters 
of  an  inch  away  from  the  edge  of  the  ulcer.  They  are  carried  through 
all  structures  downwards  and  slightly  outwards  to  the  inferior  margin  of 
the  lower  jaw,  and  are  ended  in  the  same  way  as  those  just  described  in 
the  first  operation,  and  instead  of  removing  the  lymphatic  glands  from 
one  side  only,  this  is  done  on  both  sides  by  means  of  incisions  similarly 
planned. 

Results.  The  resulting  deformity  is  not  so  great  as  would  be  imag¬ 
ined  from  so  extensive  a  removal  of  tissue;  in  any  case  the  importance  of 
removing  cancer  is  greater  than  that  of  leaving  a  picturesque  appearance. 

It  will  be  observed  that  the  V-shaped  incisions,  which  are  up  to  the 
present  usually  adopted  for  the  removal  of  cancer  from  the  lower  lip, 
are  not  advised  in  this  article,  because  they  converge  towards  the  cancer 
and  cut  across  the  possibly  cancer-bearing  tract  which  leads  from  the 
cancer  to  the  lymphatic  glands.  The  writer  considers  that  the  so-called 
recurrence  of  cancer  in  the  lip  is  due  to  the  dangerous  positions  of  these 
V-shaped  incisions. 

That  the  writer  is  justified  in  attempting  to  expel  the  V-shaped 
incisions  from  surgery  in  connexion  with  cancer  in  this  region  can  be 
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seen  in  the  figures  published  by  Mr.  C.  W.  Rowntree  which  he  collected 
from  the  records  of  the  Middlesex  Hospital.  Mr.  Rowntree  noted  126 
cases  of  cancer  of  the  lower  lip.  In  the  majority  of  instances  the  growth 
had  been  removed  by  means  of  the  simple  V-shaped  incision.  There 
were  seventy  cases  of  recurrence,  in  forty  of  which  the  growth  had 
recurred  in  the  lip. 

OPERATIONS  UPON  THE  ANGLE  OF  THE  MOUTH 


First  stage.  To  remove  a  small  cancer  from  this  part  the  first  incision 
is  made  internal  to  the  tumour  and  through  the  lower  lip;  it  begins  at 
least  three-quarters  of  an  inch  from  the  edge  of  the  ulcer  and  is  continued 
downwards  and  slightly  inwards  as  far  as  the  lower  margin  of  the  in¬ 
ferior  maxilla,  and  must  cut  through  all  structures  down  to  bone  (see 
Fig.  136).  From  this  point  the  in¬ 
cision  is  carried  through  skin  only, 
horizontally  backwards  along  the 
lower  margin  of  the  inferior  maxilla 
until  it  nearly  reaches  the  anterior 
edge  of  the  masseter  muscle. 

The  incision  in  the  upper  lip 
begins  at  least  three-quarters  of  an 
inch  from  the  ulcer’s  edge  and  is 
carried  vertically  upwards  through 
all  structures  as  far  as  the  nose, 
around  the  ala  of  which  it  curves 
(see  Fig.  136).  It  is  not  necessary 
to  remove  any  part  of  the  ala.  It  is 
then  carried  in  a  semicircle,  the  con¬ 
vexity  of  which  is  upwards,  through 
all  the  structures  of  the  cheek  down  to  the  bone,  and  at  least  three- 
quarters  of  an  inch  from  the  periphery  of  the  ulcer  until  it  reaches  the 
anterior  border  of  the  masseter  muscle. 

The  terminations  of  these  two  incisions  are  then  joined  by  a  curved 
incision,  the  convexity  of  which  is  directed  backwards  (see  Fig.  136). 
The  attachments  of  the  parts  enclosed  within  these  incisions  are  then 
divided,  care  being  taken  not  to  cut  through  the  parts  left  adherent  to 
the  structures  below  the  jaw,  so  that  they  may  be  removed  with  the 
lymphatic  vessels  and  glands  when  they  are  taken  away. 

Before  proceeding  with  the  next  stage,  the  disease-containing  flap 
(which  has  been  detached  everywhere  except  at  its  lower  margin)  must 
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be  wrapped  in  thick  layers  of  cyanide  gauze  wrung  out  of  1-20  solution 
of  carbolic  acid. 

Second  stage.  The  next  step  is  to  remove  the  lymphatic  glands  en 
bloc  and  at  the  same  time  to  keep  in  view  the  formation  of  a  flap  to  cover 
the  gap  that  has  been  created.  The  submental,  submaxillary,  and  anterior 
triangle  lymphatic  glands  are  easily  exposed  as  follows :  Continue  the 
vertical  incision  in  the  lower  lip  downwards  to  the  level  of  the  hyoid  bone, 
and  carry  it  back  to  the  middle  of  the  sterno-mastoid.  Turn  back  the 
flap  thus  marked  out,  and  keep  it  protected  in  cyanide  gauze.  The 
region  which  contains  the  submaxillary  and  anterior  triangle  lymphatic 
glands  is  thus  exposed,  but  to  remove  the  submental  glands  of  both  sides 
the  skin  covering  the  chin  and  upper  parts  of  the  neck  must  be  undercut 
past  the  middle  line  and  held  there  by  a  retractor.  It  will  be  seen  that 
these  incisions  will  include  the  supramaxillary  and  buccinator  groups  of 
lymphatic  glands  on  the  face. 

Third  stage.  The  final  stage  is  to  cover  the  gap  left  by  the  removal 
of  so  much  of  the  cheek  tissues. 

This  is  easily  performed  by  sewing  the  flap  (marked  by  the  shaded 
area  in  Fig.  136)  up  to  the  cheek,  the  mucous  membrane  and  the  skin  of 
the  normal  lower  lip.  The  raw  surface  of  the  upper  lip  is  sewn  to  the 
side  of  the  cheek  near  the  ala  of  the  nose.  In  order  to  prevent  puckering, 
and  to  make  the  flap  lie  nicely  in  its  new  position,  it  will  be  necessary  to 
excise  the  V-shaped  piece  of  skin  from  the  cheek,  which  is  marked  by 
dots  in  Fig.  136,  before  attempting  to  place  the  flap  in  its  final  position. 
The  flap  must  be  well  attached  to  the  cheek  and  lip  of  the  opposite  side 
by  many  closely-placed  interrupted  stitches.  The  writer  has  never  seen 
a  salivary  fistula  result  from  this  operation. 

It  is  hardly  necessary  to  point  out  that  the  transplantation  of  the 
flap  leaves  a  raw  surface  on  the  neck  below  it.  If  the  skin  of  the  neck 
be  undercut  it  can  be  brought  up  and  stitched  to  the  inferior  margin  of 
the  flap  without  fear  of  undue  tension. 

Two  tubes  should  be  inserted,  one  at  the  lowest  part  of  the  wound  in 
the  middle  line,  and  one  at  the  posterior  and  inferior  angle  of  the  wound. 

OPERATIONS  UPON  THE  UPPER  HP 

There  are  four  anatomical  conditions  which  complicate  the  spread 
of  cancer  in  this  region,  and  which  do  not  concern  cancers  in  the  lower 
lip  or  angle  of  the  mouth. 

1.  The  early  spread  along  the  alveolar  margin  of  the  upper  jaw, 
particularly  when  the  disease  begins  in,  or  spreads  into,  the  central  part 
of  the  lip.  The  upper  lip  at  this  part  is  naturally  shorter  than  elsewhere, 
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and  the  lip  is  made  smaller  by  the  contracting  newly-formed  connective 
tissue  which  encircles  and  pervades  cancer.  Atrophy  of  the  normal  tis¬ 
sue  will  also  accentuate  the  diminution  in  the  natural  size  of  the  lip. 

2.  The  relation  of  the  disease  to  the  ake  nasi  and  columella.  When 
cancer  begins  in  the  upper  lip,  the  columella  is  more  invaded  than  the 
ake  nasi.  The  septal  origin  of  the  orbicularis  oris  forms  an  easy  path¬ 
way  by  which  the  disease  reaches  the  columella. 

3.  The  extensive  area  and  importance  of  the  tissues  that  intervene 
between  the  lymphatic  glands  in  the  parotid  and  submaxillary  regions 
render  it  necessary  to  run  the  risk  of  not  removing  the  area  and  glands 
en  bloc ,  as  has  been  advised  in  the  two  operations  just  described. 

4.  Until  more  trustworthy  evidence  is  available  the  writer  advises 
that  the  parotid  glands  should  be  left  out  of  the  question  in  removing 
small  cancers  from  the  upper  lip,  that 
is  to  say,  unless  these  glands  are 
enlarged;  then  of  course  it  would  be 
wise  to  remove  them. 

The  necessary  steps  to  remove  a 
small  cancer  in  the  centre  of  the  upper 
,  lip  are  as  follows:  First  make  two  lat¬ 
eral  incisions,  which  must  include  all 
the  structures  of  the  lip  and  which 
start  at  least  three-quarters  of  an  inch 
away  from  the  edge  of  the  ulcer  and 
are  carried  vertically  upwards  from 
these  points  to  the  level  of  the  ala  nasi 
of  each  side.  The  ends  of  these  two 
incisions  are  then  continued  into  the 
cheek,  by  curving  them  outwards ; 
these  outwardly  curved  incisions  are  to 
terminate  at  the  groove  which  marks  the  junction  of  the  ala  with  the  side 


Fig.  137.  Incisions  for  the 
Removal  of  a  Cancer  in  the 
Centre  of  the  Upper  Lip.  The 
thick  lines  in  the  neck  show  the  in¬ 
cisions  for  removal  of  the  viands. 


of  the  nose  (see  Fig.  137),  and  all  the  structures  must  be  included.  The 
two  incisions  are  then  joined  by  a  cut,  which  becomes  transverse  after 
curving  round  the  grooves  formed  by  the  junction  of  the  cheek  with  the 
ala  nasi  of  each  side.  In  the  transverse  part  of  this  incision,  the  base  of 
the  columella  should  be  also  removed  and  the  septal  origin  of  the  orbi¬ 
cularis  oris  must  be  detached.  By  adopting  these  measures  the  shaded 
part  of  the  diagram  (see  Fig.  137)  will  be  removed;  the  levator  labii 
superioris  alseque  nasi  (caput  angulare)  does  not  come  into  important 
relation  with  a  small  cancer  of  this  part  of  the  lip.  A  new  upper  lip  can 
be  formed  as  follows:  Make  on  each  side  an  incision  an  inch  and  a  half 
long  which  starts  from  the  lateral  incision  at  a  point  where  the  upward 
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direction  of  it  ceases  and  the  curved  portion  begins  (see  dotted  lines  in 
Fig-  137),  and  carry  it  downwards  and  outwards  through  all  the  struc¬ 
tures,  and  end  when  it  reaches  the  centre  of  the  buccinator  muscles.  This 
incision  must  not  involve  Stenson’s  duct,  the  orifice  of  which  can  be  seen 
in  the  mouth  and  easily  avoided.  These  lateral  incisions,  besides  forming 
half  a  new  lip,  will  also  enable  the  surgeon  to  look  for,  and  remove,  if 
present,  the  buccinator  group  of  lymphatic  glands.  The  free  ends  of  the 
new  lip  thus  formed  can  be  sutured  across  the  middle  line,  and  finally  the 
cheeks  can  be  sutured  to  the  alae  nasi.  These  steps  are  rendered  easy  by 
thoroughly  and  extensively  undercutting  the  attachments  of  the  cheeks  to 
bone.  It  will  be  necessary  to  remove  the  submaxillary  and  the  supra- 
maxillary  lymphatic  glands  of  both  sides;  this  can  be  done  by  making 
suitable  incisions  in  the  submaxillary  and  anterior  triangle  regions  on 
both  sides  (see  Fig.  137). 

The  necessary  steps  to  excise  a  small  cancer  growing  in  the  centre  of 
one  side  of  the  upper  lip  are  as  follows  (see  Fig.  138)  : — 

An  internal  incision,  which  begins  at  least  three-quarters  of  an  inch 
from  the  edge  of  the  ulcer,  is  made  vertically  upwards,  as  far  as  the  colu¬ 
mella  or  nostrils  as  the  case  may  be,  through  all  structures  down  to  the 
bone.  An  external  incision  is  carried  through  all  structures  down  to  the 
bone  obliquely  upwards  and  outwards  from  a  point  at  least  three-quarters 
of  an  inch  from  the  edge  of  the  ulcer  towards  the  external  canthus  of  the 
eye,  but  ends  when  it  reaches  the  level  of  the  groove  which  marks  the 
junction  of  the  ala  with  the  side  of  the  nose.  This  incision  is  made 
obliquely  outwards  to  include  the  zygomaticus  minor  muscle  (caput 
zygomaticnm).  The  third  incision  joins  the  two  previous  ones  by  passing 
transversely  inwards  through  all  structures  down  to  the  bone,  and  extends 
from  the  end  of  the  second  incision  to  the  junction  of  the  ala  with  the 
side  of  the  nose.  This  must  be  made  to  include  the  attachments  to  bone 
of  the  levator  labii  superioris  (caput  infraorbitale),  the  levator  anguli 
oris  (caninus),  and  the  zygomaticus  minor  (caput  zygomaticum)  mus¬ 
cles;  it  cuts  across  the  continuity  of  the  fibres  of  the  levator  labii  supe¬ 
rioris  al?eque  nasi  (caput  angulare).  It  will  also  include  the  lymphatic 
glands  which  may  be  found  in  the  naso-genial  groove.  The  incision  is 
then  continued  downwards  in  the  groove  formed  by  the  junction  of  the 
ala  with  the  cheek,  and  ends  by  cutting  across  the  junction  of  the  upper 
lip  with  the  nose,  so  as  to  include  half  the  base  of  the  columella  and  the 
septal  origin  of  the  orbicularis  oris.  The  incisions  include  the  shaded 
portion  in  Fig.  138.  The  remaining  half  of  the  lip  must  be  the  great 
source  of  supply  for  the  tissues  which  are  to  co\er  the  gap  thus  made;  all 
its  attachments  to  bone  and  to  the  base  of  the  nose  must  be  divided,  and, 
to  render  it  more  adaptable,  an  elliptical  piece  of  skin  must  be  removed 
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from  around  the  ala  of  the  normal  side  (see  Fig.  138).  These  proceed¬ 
ings  will  enable  the  remaining  half  of  the  lip  to  be  drawn  across  the  gap, 
without  interfering  with  the  appearance  of  the  nose.  The  upper  lip  can 
be  formed,  and  the  buccinator  glands  can  be  sought  for,  and  (if  present) 
removed,  by  making  an  incision,  which  includes  all  the  structures  of  the 
cheek  and  which  starts  from  the  external  incision  at  the  level  of  the  junc¬ 
tion  of  the  ala  with  the  lip,  and  ends,  after  running  in  a  downward  and 
outward  direction,  over  the  centre  of  the  buccinator  muscle  (see  Fig. 
138).  This  flap  is  then  stitched  to  the  opposite  lip  and,  in  order  to  pre¬ 
vent  undue  puckering  at  the  angle  of  the  mouth,  it  may  be  necessary  to 
make  an  incision  into  the  cheek  which  is  directed  downwards  and  out¬ 
wards  from  the  angle  of  the  mouth,  parallel  with  the  last  incision  (see 
Fig.  138).  In  order  to  cover  the  interval  between  the  nose  and  the  cheek, 
a  third  incision,  parallel  with  the  two  just  described,  must  be  directed 
backwards  in  the  cheek  from  the  top  angle  of  the  gap  (see  Fig.  138)  ;  the 
tissues  of  the  cheek  thus  separated  must  then  be  brought  inwards  and 
stitched  to  the  ala.  These  steps  can  be  performed  without  undue  tension 
by  extensively  undercutting  the  attach¬ 
ments  of  the  cheek  to  the  bone. 

The  lymphatic  glands  which  can 
always  be  found  are  the  submaxillary 
glands,  into  which  lymphatics  from  the 
upper  lip  drain,  but  before  reaching 
them  the  lymph-stream  from  the  upper 
lip  may  pass  through  the  buccinator 
and  the  supramaxillary  groups. 

The  buccinator  group  has  been 
dealt  with  in  describing  the  necessary 
steps  in  the  formation  of  the  new  lip 
(see  p.  293).  The  submaxillary  group 
is  reached  through  an  incision  made 
below  the  inferior  border  of  the  lower 
jaw  from  below  the  symphysis  to  the 
anterior  border  of  the  sterno-mastoid. 

The  supramaxillary  glands  can  be 
reached  by  dissecting  up  the  upper  edge  of  this  incision,  and  exposing 
them  on  the  horizontal  ramus  of  the  jaw  in  front  of  the  attachment  of 
the  masseter.  In  cancers  on  one  side  of  the  upper  lip  the  supramaxillary 
and  submaxillary  glands  of  the  same  side  must  be  removed.  If  the 
glands  of  the  normal  side  be  enlarged  they  also  must  be  excised. 

In  removing  large  cancers  from  the  lips  a  combination  and  modifica¬ 
tion  of  these  incisions  and  flaps  can  be  easily  planned.  For  instance, 


Fig.  138.  Incisions  for  the 
Removal  of  a  Small  Cancer  in 
the  Centre  of  one  Side  of  the 
Upper  Lip. 
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when  a  cancer  occupies  the  whole  of  the  lower  lip  and  the  angles  of  the 
mouth,  it  means  that  the  operation  which  has  been  described  for  the 
removal  of  cancer  at  the  angle  of  the  mouth  is  necessary,  only  it  must 
be  done  on  both  sides,  and  one  broad  flap  must  be  raised  from  the  neck 
to  take  the  place  of  the  cancerous  lower  lip.  This  flap  requires  more 
support  than  is  given  it  by  the  stitches  which  connect  it  with  the  sides 
of  the  cheeks,  and  the  writer  has  successfully  kept  this  large  flap  in  situ 
by  four  tin-tacks  hammered  into  the  lower  jaw.  The  operations  upon 
large  cancers  of  the  lower  lip  and  angle  of  the  mouth  which  do  not  in¬ 
volve  the  inferior  maxilla  are  more  favourable  from  the  point  of  view  of 
cure  than  are  those  which  occupy  the  upper  lip,  as  the  latter  soon  involve 
the  nose  and  superior  maxilla  extensively;  in  the  case  of  the  lower  lip 
the  disease  remains  so  localized  that  even  when  the  lower  jaw  is  affected 
its  removal  undisturbed  within  the  areas  of  incision  has  resulted  in  cure 
in  two  of  the  writer’s  cases,  that  is  to  say,  if  six  years  and  ten  years 
respectively  can  be  justly  accounted  cures. 
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Cancers  at  the  inner  or  outer  canthus  of  the  eye  must  be  removed  on 
the  lines  described  for  excision  of  cancer  at  the  angle  of  the  mouth;  in 
fact  the  distribution  of  cancer  of  the  lower  lid  and  angles  of  the  eyelids 
very  much  resembles  the  spread  of  cancer  in  the  lips.  For  instance,  a 
cancer  beginning  in  the  lower  lid  near  the  free  margin,  or  at  the  internal 
or  external  canthus,  will  occupy  the  area  around  the  eyes  and  will  include 
the  upper  lid  before  spreading  to  other  parts ;  for  this  reason  the  writer 
advises  diverging  lines  as  in  the  mouth  operations,  if  the  edge  of  the  lid 
must  be  removed.  When  the  cancer  occurs  elsewhere  on  the  eyelids 
it  is  essential  to  keep  the  incisions  at  least  three-quarters  of  an  inch  away 
from  the  periphery  of  the  growth,  and  to  perform  plastic  operations 
according  to  the  circumstances  of  each  case. 

When  cancer  appears  in  the  forehead  or  sides  of  the  face  it  is  a  wise 
plan  to  first  excise  the  disease  widely,  that  is  to  say,  never  to  allow  an 
incision  to  approach  nearer  the  disease  than  a  point  three-quarters  of  an 
inch  from  its  edge.  All  the  incisions  should  go  down  to  bone  and  all 
the  soft  structures  must  be  removed.  After  the  cancer  has  been  taken 
away  it  is  time  to  settle  the  best  plan  for  covering  the  raw  surface  thus 
made. 

The  operator  can  get  a  good  idea  from  where  he  can  form  his  flap 
or  in  which  direction  he  can  sew  up  the  wound,  by  picking  up  the  skin, 
of  the  normal  side,  in  various  directions,  and  by  so  doing  he  can  estimate 
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where  there  is  most  available  skin  for  his  purpose,  on  the  diseased  side. 
(See  Plastic  Operations,  Vol.  I.) 

With  regard  to  the  lymphatic  glands  which  ought  to  be  removed 
when  cancer  occurs  in  the  regions  of  the  forehead  and  eyelids,  it  may  be 
stated  that  the  lymphatic  glands  in  the  parotid  region  are  the  most 
usually  affected.  According  to  Sappey  and  Kiittner  the  lymphatic  ves¬ 
sels  of  the  skin  near  the  inner  canthus  of  the  eye  drain  directly  into  the 
submaxillary  region. 
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OPERATIONS  UPON  THE  UPPER  JAW 

COMPLETE  REMOVAL  OF  THE  UPPER  JAW 

Indications,  (i)  Malignant  new  growths  of  the  maxilla.  This 
operation  is  most  commonly  required  when  the  bone  is  involved  by  a 
malignant  growth,  either  primarily  or  secondarily;  that  is,  one  which 
in  the  former  case  arises  from  the  periosteum,  whereas  in  the  latter  it 
begins  usually  in  the  superjacent  mucous  membrane.  These  growths 
may  be : 

Sarcoma,  Periosteal  sarcoma  of  the  maxilla  is  usually  of  the  round 
or  spindle-celled  type  and  of  rapid  growth. 

Carcinoma.  The  upper  jaw  may  be  involved  by  a  squamous-celled 
,  carcinoma  originating  in  the  mucous  membrane  covering  the  hard 
palate  or  by  a  similar  growth  commencing  in  the  gum,  though  here  it  is 
less  frequently  met  with  than  in  the  lower  jaw. 

Another  variety  of  epithelial  malignant  tumour  involving  the  maxilla 
is  a  columnar-celled  carcinoma,  arising  probably  from  the  glands  of  the 
antral  mucous  membrane  (Bolam,  Newcastle-upon-Tyne  Journal  of  Path, 
and  Bad.,  1898,  v,  p.  65)  :  owing  to  its  destructive  nature  it  has  been 
called  boring  epithelioma  ( epithelioma  terebrant  of  Reclus). 

(ii)  Cancer  of  the  naso-pharynx.  Excision  of  the  upper  jaw  may  be 
required  for  the  removal  of  malignant  tumours  of  the  naso-pharynx. 
(See  also  Osteoplastic  resection  of  the  upper  jaw,  p.  314.) 

(iii)  Odontomes  and  necrosis  of  the  maxilla.  Complete  removal  of 
the  upper  jaw  for  either  of  these  conditions  is  rarely  called  for. 

Though  no  attempt  has  been  made  in  this  article  to  detail  the  points, 
consideration  of  which  determines  the  presence  of  a  malignant  growth 
in  the  upper  jaw,  it  cannot  be  superfluous  to  insist  that  even  in  the  hands 
of  the  most  experienced  surgeon  considerable  difficulty  may  be  met  with 
in  definitely  diagnosing  the  presence  of  a  malignant  growth  and  in  ex¬ 
cluding  the  possibility  that  the  antrum  is  distended  with  pus  and  granu¬ 
lation  tissue. 

In  all  cases  where  the  slightest  doubt  exists  as  to  the  nature  of  the 
lesion,  before  an  operation  for  removal  of  the  maxilla  is  commenced 
an  exploratory  puncture  should  be  made  through  the  canine  fossa  into 
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the  antrum  with  a  trocar,  and  should  this  not  supply  sufficient  informa¬ 
tion  to  determine  the  point,  the  opening  should  be  enlarged  with  a 
gouge.  When  the  material  evacuated 'cannot  be  definitely  stated  to  be 
either  inflammatory  tissue  or  growth,  it  must  be  subjected  to  a  micro¬ 
scopical  examination  before  the  patient  is  exposed  to  the  risk  of  a  possi¬ 
bly  unnecessary  removal  of  the  maxilla.  Cases  scattered  through  surgi¬ 
cal  literature  impress  upon  us  the  importance  of  this  preliminary 
investigation,  and  show  that  mistakes  have  been  made  by  surgeons  of 
repute  even  where  the  diagnosis  has  been  apparently  of  no  difficulty. 

The  selection  of  cases  favourable  for  operation.  Before 
undertaking  so  severe  an  operation  it  is  necessary  not  only  to  inquire 
into  the  history,  but  also  to  determine,  by  the  presence  or  absence  of 
proptosis  and  by  the  freedom  or  limitation  of  movement  of  the  eyeball, 
whether  the  orbital  plate  has  become  involved  or  not ;  to  examine  the 
palatal  surface  of  the  maxilla,  and  by  anterior  and  posterior  rhinoscopy 
(or  if  the  latter  be  impossible,  by  examination  of  the  post-nasal  space 
with  the  finger)  to  determine  as  far  as  possible  whether  the  growth  has 
extended  beyond  the  limits  of  the  maxilla.  Palpation  of  the  hollows 
above  and  below  the  zygoma  will  detect  or  exclude  gross  involvement  of 
the  zygomatic  and  temporal  fossae,  but  it  is  well  to  remember  that  when 
exposed  in  the  course  of  an  operation,  such  growths  are  often  found  to 
extend  further  upwards  or  backwards  than  had  been  previously  suspected. 

Malignant  tumours,  commencing  at  the  back  of  the  jaw  or  in  the 
spheno-maxillary  or  pterygo-maxillary  fossa,  and  secondarily  affecting 
the  maxilla,  usually  give  rise  to  protrusion  of  the  eyeball  at  an  early  stage 
and  are  clearly  unsuitable  for  surgical  interference.  Again,  tumours  of 
rapid  growth  intensify  the  gravity  of  the  prognosis,  and  as  the  malignant 
infiltration  in  these  cases  readily  extends  upwards  into  the  ethmoidal 
cells,  the  walls  of  which  are  so  thin  as  to  offer  but  feeble  resistance  to  its 
extension,  displacement  outwards  of  the  eyeball  or  swelling  in  the  region 
of  the  inner  canthus,  both  suggestive  of  this  complication,  must  be  re¬ 
garded  as  of  grave  significance.  However,  it  is  well  to  bear  in  mind,  as 
Cheyne  and  Burghard  ( Manual  of  Surgical  Treatment ,  Part  V,  p.  215) 
point  out,  that,  provided  the  tumour  is  of  slow  growth,  the  fact  that  the 
eyeball  is  thus  displaced  does  not  render  the  case  inoperable,  because 
the  growth  may  fill  up  the  ethmoidal  cells  without  involving  the  bones, 
and  can  therefore  be  eradicated  without  grave  risk  of  recurrence. 

Similar  considerations  apply  to  cases  in  which  a  mass  of  growth  is 
found  on  posterior  rhinoscopy  to  fungate  into  the  naso-pharynx. 

Involvement  of  the  skin  of  the  face,  while  not  in  itself  an  absolute 
contra-indication  to  operation,  necessitates  free  removal  of  the  soft  parts 
over  the  jaw  if  recurrence  is  to  be  avoided,  and  so  usually  results  in 
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considerable  deformity,  which  further  plastic  operations  will  probably 
only  remedy  incompletely.  Consideration  of  each  individual  case  will 
alone  determine  whether,  under  these  circumstances,  operation  is  justi¬ 
fiable,  and  before  negativing  operation  the  surgeon  must  make  certain 
that  the  soft  tissues  are  actually  involved  and  not  merely  thinned  and 
stretched  over  the  growth  while  still  movable  upon  it. 

Secondary  deposits  in  the  submaxillary  or  cervical  glands,  resulting 
in  so  much  enlargement  that  these  are  recognizable  on  digital  examination 
before  operation,  may  generally  be  taken  as  contra-indicating  operation. 

The  cases  which  are  most  suitable  for  operation  are  those  of  some 
months’  duration,  arising  either  in  the  antrum  or  involving  only  one 
surface  of  the  bone,  and  which,  as  far  as  physical  examination  can  deter¬ 
mine,  have  not  extended  into  the  adjacent  cavities. 

Besides  the  immediate  and  remote  risks  dealt  with  below,  which  are 
inseparable  from  such  an  operation  usually  undertaken  in  a  patient 
beyond  middle  life,  complete  removal  of  the  upper  jaw  possesses  several 
disadvantages. 

Of  these  the  chief  is  the  tendency  of  the  eyeball  to  drop  after  losing 
the  support  of  the  orbital  plate  of  the  maxilla.  This  may  be  so  marked 
•  that  the  affected  eye  may  look  downwards,  and  may  not  only  become 
useless  to  the  patient,  but  may  cause  considerable  annoyance  owing  to  the 
diplopia  which  results.  When  it  is  clear  that  the  growth  does  not  involve 
the  orbital  plate,  this  may  be  left,  the  operation  being  modified  in  the 
manner  detailed  below  (see  p.  310).  When,  however,  removal  of  the 
orbital  plate  is  essential  in  order  to  avoid  the  risk  of  recurrence,  which  is 
the  chief  consideration  in  all  these  operations,  the  ingenious  plastic  opera¬ 
tion  of  Konig  (see  p.  309)  may  be  employed.  At  the  same  time  it  is  true 
that,  provided  the  internal  and  external  tarsal  ligament — by  which  the 
suspensory  ligament  of  Lockwood  is  supported — are  not  interfered  with 
by  too  free  removal  of  the  nasal  and  malar  processes  respectively,  sink¬ 
ing  down  of  the  eyeball  is  unlikely  to  be  a  serious  complication. 

A  second  disadvantage  is  that  by  removal  of  the  hard  palate  the 
mouth  is  left  in  free  communication  with  the  nasal  cavity.  This  may  be 
overcome  in  a  small  proportion  of  cases  by  leaving  the  palatal  process 
of  the  upper  jaw  when  this  is  clearly  not  involved  by  the  growth.  In 
a  greater  number  of  cases  even  when  it  is  deemed  advisable  to  remove 
the  bone  in  this  situation,  the  muco-periosteum  covering  the  hard  palate 
may  be  peeled  off,  so  that  the  above-mentioned  disadvantage  is 
eliminated. 

While  cases  undoubtedly  occur  for  which  these  modifications  of  the 
complete  operation  may  be  adopted,  it  is  essential  that  the  first  considera¬ 
tion  in  the  operator’s  mind  must  always  be  as  free  a  removal  of  the 
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malignant  tumour  as  possible,  which  must  never  be  departed  from  one 
iota  for  mere  cosmetic  considerations. 

Operation.  As  before  any  other  operation  within  the  mouth  all 
carious  teeth  must  be  removed  and  an  antiseptic  mouth-wash,  such  as 
hydrogen  peroxide  or  chinosol  ( i  in  500),  must  be  employed  for  several 
days  in  order  to  diminish  the  risk  of  oral  sepsis  as  far  as  possible. 

The  patient  is  either  placed  in  the  supine  position,  with  the  head, 
unsupported  by  pillows,  turned  towards  the  affected  side,  or  advantage 
will  be  gained  by  the  adoption  of  the  Trendelenburg  position.  Opinions 
are  widely  divided  as  to  the  advisability  of  performing  a  preliminary 
laryngotomy.  Jacobson  ( Operations  of  Surgery ,  fifth  edition,  p.  483), 
who  is  in  favour  of  this,  points  out  that  it  is  a  much  less  severe  opera¬ 
tion  than  tracheotomy,  and  considers  that  the  success  of  laryngotomy 
is  due  to  its  being  performed  through  a  fixed  part  of  the  air-passages 
and  to  the  fact  that  the  tube  is  removed  as  soon  as  the  operation  is 
finished.  The  writer’s  experience  confirms  the  value  of  preliminary 
laryngotomy  in  eliminating  the  risk  of  inhalation  pneumonia.  Further, 
as  the  anaesthetic  throughout  the  operation  can  be  given  from  a  Junker’s 
apparatus  through  a  rubber  tube  introduced  into  the  laryngotomy  tube, 
this  procedure  gives  considerable  freedom  to  the  operator,  who  can 
carry  out  the  operation  without  any  fear  of  interfering  with  the  anaes¬ 
thetist.  When  preliminary  laryngotomy  is  employed  a  large  sponge  is 
introduced  into  the  pharynx,  so  as  to  block  the  upper  laryngeal  orifice 
completely,  and  this  in  itself,  considerably  lessens  the  danger  of  pul¬ 
monary  complications  resulting  from  the  inhalation  of  blood  during 
the  operation.  When  laryngotomy  is  not  employed,  these  risks  may  be 
partially,  but  not  so  completely,  overcome  by  plugging  the  naso-pharynx 
with  a  sponge.  This,  if  large  enough  and  firmly  packed  in  position, 
will  not  tend  to  be  dislodged,  so  as  to  cause  any  danger  by  being 
drawn  into  the  air-passages.  Some  operators,  however,  advise  that 
the  sponge  introduced  into  the  naso-pharynx  should  be  fastened  to 
a  long  piece  of  silk  or  wire,  the  other  end  of  which  is  secured 
externally. 

* 

Kocher  ( Operative  Surgery,  English  translation,  p.  102)  recommends 
a  preliminary  ligature  of  the  external  carotid,  pointing  out  that  the 
high  mortality,  even  in  the  present  day,  of  excision  of  the  upper  jaw  is 
largely  due  to  haemorrhage  in  patients  whose  vitality  is  insufficient,  or  to 
aspiration  pneumonia,  and  that  both  of  these  dangers  are  diminished  by 
this  preliminary  procedure.  Jacobson  ( loc .  supra  cit.)  quotes  Dr.  J.  D. 
Bryant  of  New  York  as  being  in  favour  of  it,  especially  in  patients 
exhausted  by  haemorrhage  and  cachexia,  and  himself  recommends  that 
it  should  be  a  routine  part  of  the  operation.  The  time  taken  up  by  this 
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preliminary  is  more  than  repaid  by  relieving  the  assistants  of  much 
sponging,  and  by  saving  time  in  securing  vessels;  further,  it  enables 
the  operator  to  see  exactly  what  he  is  doing  at  every  stage  of  the 
operation,  so  that  he  incurs  Jess  risk  of  leaving  fragments  of  growth 
behind. 

It  is  usually  desirable  to  remove  the  glands,  both  at  the  angle  of  the 
jaw  and  those  deeply  situated  in  front  of  the  sterno-mastoid  on  the  same 
side.  For  this  Kocher  advises  a  curved  incision  running  from  the  apex 
of  the  mastoid  process  downwards  behind  and  below  the  angle  of 


Fig.  139.  Incision  for  exposing  Fig.  140.  Incisions  for  Removal 
the  Contents  of  the  Submaxillary  of  the  Upper  Jaw.  Right  side,  Fer- 
and  Upper  Cervical  Triangles.  gusson’s;  left  side,  Kocher’s  incision. 

the  jaw  to  the  middle  of  the  hyoid  bone  (see  Fig.  139).  He  points 
out  that  in  the  course  of  removal  of  the  submaxillary  and  deep  cervical 
set  of  glands  there  is  an  excellent  opportunity  for  ligature  of  the  ex¬ 
ternal  carotid.  This  is  carried  out  before  the  operation  of  laryngotomy, 
which  necessitates  some  risk  of  infection  of  the  hands  and  instruments. 

For  the  removal  of  the  upper  jaw  itself  the  classical  incision  of  Fer- 
gusson  is  most  suitable  in  the  majority  of  cases  (see  Fig.  140). 

In  carrying  this  out  the  upper  lip  is  divided  in  the  middle  line  as  far 
as  the  columella  nasi.  The  incision  is  then  carried  downwards  below  the 
nostril,  and  passing  in  the  sulcus  between  the  ala  of  the  nose  and  the 
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cheek  is  carried  upwards  to  a  point  just  below  the  inner  canthus,  so 
as  to  avoid  opening  the  lachrymal  sac.  It  is  then  continued  outwards 
along  the  infra-orbital  ridge  to  a  point  below  the  outer  canthus.  This 
incision  is  carried  down  to  the  bone  throughout  its  extent,  and  the  flap 
formed  by  raising  the  soft  parts  from  the  surface  of  the  maxilla  is  turned 
outwards.  While  this  is  being  done  free  haemorrhage  from  the  superior 
coronary  (labial),  lateral  nasal,  and  angular  branches  of  the  facial  will 
ensue  unless  preliminary  ligature  of  the  external  carotid  has  been  under¬ 
taken.  This  haemorrhage  may  be  controlled  by  digital  compression  of  the 
facial  trunk  as  it  crosses  the  lower  jaw,  and  by  grasping  the  two  halves 
of  the  upper  lip  between  the  fingers  as  it  is  divided.  In  turning  this  large 
flap  outwards  care  must  be  taken  both  to  avoid  the  growth,  should  it  have 
fungated  through  the  facial  aspect  of  the  maxilla,  and  yet  to  cut  the  skin 
flap  thick  enough  to  avoid  any  risk  of  subsequent  sloughing.  The  mucous 
membrane  is  divided  horizontally  along  its  reflection  from  the  upper  lip 
on  to  the  alveolus  to  a  point  behind  the  last  molar  tooth,  and  the  flap 
formed  by  the  soft  tissues  is  reflected  backwards  as  far  as  the  anterior 
border  of  the  masseter. 

Attention  must  now  be  paid  to  all  bleeding  points,  which  are  secured 
by  Spencer  Wells’s  forceps.  The  orbital  periosteum,  when  not  involved, 
is  now  raised  throughout  the  whole  extent  of  the  floor  of  the  orbit,  and  in 
doing  this  the  origin  of  the  inferior  oblique  will  be  detached  and  carried 
upwards  with  the  other  orbital  contents.  On  the  inner  side  the  incision 
should  have  passed  into  the  nose  by  dividing  the  fibrous  tissue  and 
mucous  membrane  along  the  concave  margin  of  the  bony  anterior  nasal 
orifice.  The  nasal  (frontal)  process  of  the  superior  maxilla  and  the  ad¬ 
jacent  portion  of  the  nasal  bone  should  now  be  divided  with  bone-forceps, 
so  placed  that  the  cut  will  extend  backwards  towards  the  inferior  border 
of  the  sphenoidal  (superior  orbital)  fissure  (see  Fig.  141,  a).  The  junc¬ 
tion  of  the  maxilla  with  the  malar  bone  must  now  be  severed,  and  this  is 
best  carried  out  by  free  separation  of  the  soft  parts  to  expose  the  anterior 
extremity  of  the  spheno-maxillary  fissure,  through  which  a  Gigli’s  saw 
may  be  passed  from  above  downwards,  and  the  bone  divided  from  behind 
forwards.  The  line  of  this  bone  incision  must  necessarily  vary  according 
to  the  extent  of  the  disease,  but  when  there  is  no  reason  to  fear  that  the 
growth  has  extended  into  the  temporal  and  zygomatic  fossa,  it  should 
lie  only  just  outside  the  malo-maxillary  suture,  and  should  avoid  the 
anterior  fibres  of  origin  of  the  masseter  muscle,  as  when  the  malar 
prominence  can  be  left  behind  less  deformity  will  result  from  sinking  in 
of  the  normal  prominence  of  the  cheek  (see  Fig.  14 1,  b). 

The  mouth  is  now  opened  in  order  to  free  the  palatal  attachments 
of  the  upper  jaw,  and  if  necessary  the  central  incisor  is  drawn.  The  hard 
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palate  is  divided  in  the  middle  line  from  before  backwards  by  an  incision 
dividing  the  muco-periosteum  of  the  gum  over  the  alveolus,  and  extend¬ 
ing  backwards  down  to  the  bone  to  the  posterior  margin  of  the  hard 
palate.  From  this  point  it  is  continued  transversely  outwards  to  the 
tuberosity  of  the  upper  jaw.  When  the  soft  palate  has  been  detached 
with  a  rugine,  the  hard  palate  is  sawn  through  along  a  line  corresponding 
to  the  division  of  the  mucous  membrane  in  an  antero-posterior  direction 
with  a  saw  introduced  through  the  nose  (see  Fig.  141,  c).  Where  it  is 
possible  to  leave  the  muco-periosteum  of  the  hard  palate  the  division  of 
the  palatal  surface  may  be  more  easily  carried  out  with  a  Gigli’s  saw  or 
bone-forceps.  Free  sepa¬ 
ration  of  the  cut  surfaces 
along  all  the  bone  inci¬ 
sions  may  now  be  com¬ 
pleted  with  forceps,  and 
when  the  bone  has  been 
sufficiently  loosened  it  may 
be  freed  with  lion  forceps 
and  forcibly  withdrawn, 
bone-forceps  inserted  at 
the  inner  and  outer  limits 
of  the  jaw  being  used  as  a 
lever  to  assist  this  process. 

If  the  upper  jaw  be  still 
held  at  any  point  it  will 
probably  be  owing  to  its 
attachment  behind  to  the 
pterygoid  process :  this 
may  be  severed  by  passing 
the  bone-forceps  transversely  inwards  from  behind  the  tuberosity  of  the 
jaw.  As  the  maxilla  is  removed,  all  connecting  soft  parts,  especially  the 
superior  miaxillary  nerve,  are  cleanly  divided  with  scissors. 

It  is  not  unusual,  when  the  bone  has  been  considerably  softened  by 
infiltration  with  new  growth,  to  find  that  it  can  only  be  extracted  piece¬ 
meal,  and  when  this  is  done,  careful  inspection,  aided  if  necessary  by 
artificial  light,  will  alone  ensure  that  all  doubtful  tissues  are  freely 
cut  away. 

At  this  stage  of  the  operation  free  haemorrhage  is  frequently  met  with, 
and  this  is  temporarily  controlled  by  packing  the  cavity  with  a  large 
sterilized  sponge,  by  which  means  capillary  haemorrhage  is  arrested. 
When  this  is  withdrawn  all  the  bleeding  vessels  are  secured  with  Spencer 
Wells’s  forceps  and  ligatured  with  catgut. 


Fig. 


141.  Lines  of  Bone  Section  in  Re¬ 
moval  of  the  Upper  Jaw. 
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When  all  severe  bleeding  has  been  controlled  it  is  well  to  inspect  the 
whole  cavity  carefully  in  order  to  ensure  that  no  growth  remains  behind, 
and  in  doing  this  comparison  of  the  mass  just  removed  with  the  cavity 
remaining  will  direct  the  operator’s  attention  to  the  points  at  which  this 
is  most  likely,  for  if  the  upper  jaw  has  been  broken  in  removal,  and  a 
portion  of  the  capsule  of  the  growth  is  adherent  at  any  point,  it  is  prob¬ 
ably  there  that  remains  of  the  growth  have  been  left  behind.  All  irregu¬ 
lar  rough  fragments  of  bone  must  be  carefully  removed  with  bone¬ 
cutting  forceps:  such  trimming  of  the  bony  cavity  will  probably  be  called 
for  at  the  upper  and  back  part  of  the  wound,  where  fracture  of  the 
maxilla  rather  than  separation  of  the  whole  bone  from  the  palate  and 
ethmoid  is  likely  to  take  place. 

When  it  is  quite  certain  that  the  whole  growth  has  been  removed, 
and  when  all  haemorrhage  has  been  arrested,  the  cavity  is  firmly  packed 
with  one  long  strip  of  iodoform  gauze  wrung  out  in  weak  carbolic  lotion. 
Before  this  is  done  Cheyne  and  Burghard  recommend  that  the  raw  sur¬ 
face  should  be  mopped  over  with  a  solution  of  zinc  chloride  (40  grains 
to  the  ounce),  and  Jacobson  ( loc .  supra  cit.)  is  in  favour  of  using  a  sim¬ 
ilar  application,  or  Whitehead’s  varnish  (containing  benzoin,  ethereal 
solution  of  iodoform,  and  turpentine),  but  when  possible  lie  is  in  favour 
of  omitting  to  plug  the  cavity.  Other  surgeons  soak  the  gauze  packing 
with  an  emulsion  of  sulphur  in  glycerine. 

In  the  writer’s  experience  careful  search  for  detached  particles  of 
growth,  aided  if  necessary  by  an  electric  forehead-light,  and  their  free 
removal  with  scissors  or  bone-forceps,  is  better  than  to  trust  to  the 
action  of  any  caustic  applications,  and  in  his  experience  the  subse¬ 
quent  bleeding  has  been  so  slight  as  not  to  call  for  the  use  of  local 
styptics. 

The  opening  between  the  nose  and  the  mouth  is  now  narrowed  as 
much  as  possible  by  sewing  the  detached  half  of  the  soft  palate  to  the 
cut  margin  of  the  mucous  membrane  of  the  cheek  and  to  the  other  half 
of  the  palate. 

The  edges  of  the  skin  wound  may  now  be  brought  together  with 
superficial  catgut  sutures.  Jacobson  advises  that  especial  care  should  be 
paid  to  the  insertion  of  these  sutures  at  two  points :  one  the  angle  of  the 
flap  near  the  inner  canthus,  where,  if  sloughing  of  the  skin  takes  place, 
ectropion  will  follow ;  the  other  at  the  lower  margin,  where  care  must  be 
taken  that  the  red  line  of  the  upper  lip  is  accurately  sutured.  Further, 
it  is  important  to  carefully  suture  the  mucous  aspect  of  the  lip,  in  order 
to  avoid  the  possibility  of  the  lip  becoming  adherent  to  the  cut  edge  of  the 
alveolus,  when  imperfect  movement  will  result. 

Modifications  of  and  additions  to  the  above  operation.  Numerous 
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modifications  of  Fergusson’s  incision  have  been  employed,  of  which  the 
following  are  the  most  important. 

Kocher  recommends  the  adoption  of  N Slatons  incision  in  cases 
where  free  access  to  the  regions  of  the  orbit  and  malar  bone  is  not 
required.  This  is  similar  to  Fergusson’s,  but  stops  short  at  the  inner 
canthus  of  the  orbit.  When,  however,  more  room  is  required  above, 
Kocher  carries  the  incision  downwards  and  outwards  at  a  lower  level 
than  Fergusson’s  incision,  along  the  lower  edge  of  the  orbicularis  palpe¬ 
brarum  (oculi),  but  above  the  origins  of  the  levator  labii  superioris 
(caput  infraorbitale)  and  zygomatic  muscles.  This  is  so  placed  that  it 
falls  between  the  upper  and  lower  areas  of  the  distribution  of  the  facial 
nerve  (see  Fig.  140). 

Kocher  employs,  for  extensive  growths,  a  modified  Dieffenbach’s 
incision  (see  Fig.  142,  a),  which  is  carried  perpendicularly  through 
the  upper  lip,  and  then  upwards  along  the  nose,  just  external  to  the 
middle  line.  The  inner  canthus  is  then  divided,  and  the  incision  runs 
along  the  inferior  conjunctival  fornix  to  the  outer  canthus,  beyond  which 
it  is  continued  horizontally  as  far  as  may  be  necessary.  In  such  opera¬ 
tions  Kocher  recommends  that  the  eyeball  should  be  removed,  for  by  this 
means  free  access  is  obtained  for  the  removal  of  growth  in  the  region  of 
the  ethmoid,  where  he  says  recurrence  is  specially  apt  to  occur  after 
operation  for  tumours  in  advanced  stages.  As  it  is  impossible  to  be 
sure  before  the  commencement  of  such  an  operation  to  what  limits  the 
growth  may  have  extended,  it  is  always  well  to  obtain  the  patient’s 
consent  to  removal  of  the  eyeball  before  operating.  This  will,  however, 
only  be  called  for  when  the  soft  tissues  of  the  orbit  are  actually  involved, 
or  the  growth  has  fungated  to  such  an  extent  into  the  ethmoidal  cells 
that  free  access  is  impossible  while  the  eye  remains  in  position. 

Modifications  of  the  original  incision  will  be  required  when  the 
growth  has  fungated,  and  is  involving  the  soft  parts  covering  the  facial 
aspect  of  the  maxilla.  In  this  case  the  incision  must  be  planned  so  as  to 
give  the  invaded  tissues  a  wide  berth,  the  only  point  to  be  considered 
being  that  the  growth  shall  be  freely  got  rid  of.  After  this  a  plastic 
operation  on  the  face  will  be  necessary,  skin  flaps  being  obtained  from 
the  cheek,  frontal  or  cervical  regions. 

Konig’s  operation.  As  is  pointed  out  above,  removal  of  the  orbital 
plate  of  the  maxilla  may  result  in  serious  disfigurement  from  falling 
downwards  of  the  eyeball  and  from  associated  oedema  of  the  lower  lid. 
Konig  has  introduced  a  plastic  operation  to  prevent  this  deformity 
(Schlatter,  v.  Bcrgmanns  Surgery ,  vol.  i,  p.  731).  He  tries  to  prevent 
dislocation  downwards  of  the  eyeball  and  sinking  down  of  the  lower  lid 
by  supporting  the  eyeball  with  a  flap  taken  from  the  temporal  muscle. 
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From  the  insertion  of  the  temporal  muscle  to  the  lower  jaw  he  takes  a 
strip  of  muscle  of  half  a  finger’s  breadth  attached  to  a  piece  of  the  an¬ 
terior  border  of  the  coronoid  process  of  the  inferior  maxilla,  which  he 
chisels  away  as  far  as  the  horizontal  ramus.  He  then  carries  this  trans¬ 
versely  inwards  below  the  eyeball,  where  it  is  attached  to  the  remains  of 
the  frontal  process  of  the  maxilla,  so  as  to  support  the  eyeball. 

In  order  to  overcome  the  disadvantage  of  the  free  communication 
between  the  nasal  cavity  and  the  mouth,  Bardenheuer  (Schlatter,  v.  Berg- 

mcinn's  Surgery,  vol.  i,  p.  731)  uses 
the  nasal  septum  to  fill  up  the  defect 
in  the  hard  palate.  The  septum  is 
detached  from  the  anterior  portion 
of  the  frame  of  the  nose  and  the 
base  -of  the  skull,  and  is  turned 
outwards  upon  its  inferior  attach¬ 
ments  until  it  assumes  a  horizontal 
position.  It  is  then  sutured  to  the 
soft  palate  behind  and  to  the  edge 
of  the  mucous  membrane  of  the 
buccal  flap  externally. 

This  deformity  may  be  overcome 
when  the  parts  are  soundly  healed 
by  the  fitting  of  an  obturator  carry¬ 
ing  a  denture. 

It  has  been  pointed  out  above 
(see  p.  302)  that,  when  the  growth 
is  limited  to  the  upper  part  of 
the  jaw,  the  palate  may  be  left 
entire,  or  when  it  is  considered 
unsafe  to  leave  the  bony  palate 
the  muco-periosteum  of  the  roof 
of  the  mouth  may  be  saved.  The 
first-named  modification  is  very 
rarely  safe,  but  when  possible  it  may  be  carried  out,  after  reflection 
of  the  facial  flap  and  free  exposure  of  the  maxilla,  by  sawing  horizontally 
outwards  with  a  fine  saw  introduced  into  the  nose  immediately  above 
the  level  of  the  hard  palate.  This  procedure  will  be  rarely  available,  as 
it  interferes  considerably  with  later  inspection  of  the  highest  and  deepest 
part  of  the  cavity,  and  it  must  be  borne  in  mind  that  it  is  here  that  it  is 
most  difficult  to  deal  radically  with  the  growth.  When  the  operator 
intends  to  save  the  muco-periosteal  covering  of  the  palate,  this  may  be 
divided  along  the  mid-line  and  raised  outwards  as  far  as  or  beyond  the 


Fig.  142.  Incisions  for  Opera¬ 
tions  upon  the  Jaws,  a,  Dieffen- 
bach’s  incision  for  removal  of  the 
upper  jaw;  b,  Incision  for  operations 
upon  the  inter-articular  fibro-carti- 
lage,  or  for  excision  of  the  condyle  of 
the  mandible. 
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alveolus  after  it  has  been  cut  through  transversely  behind  at  its  junction 
with  the  soft  palate:  or,  as  advised  by  Cheyne  and  Burghard  ( loc .  supra 
cit.),  the  muco-periosteum  may  be  reflected  inwards  after  an  incision  has 
been  made  on  the  side  affected  within  the  alveolus,  extending  from  the 
mid-line  in  front  to  the  hamular  process  behind;  in  either  case  the  soft 
palate  should  be  detached  behind.  After  the  jaw  has  been  removed,  the 
palatal  flap  is  replaced  and  sutured  to  the  cut  margins  of  the  buccal 
mucous  membrane  and  to  the  soft  palate  behind  with  interrupted  catgut 
sutures. 

Similarly,  when  the  lower  part  of  the  upper  jaw  is  alone  involved,  and 
the  parts  have  been  exposed  by  Nelaton’s  incision  described  above,  the 
orbital  plate  of  the  maxilla  may  be  left  intact.  When  this  is  possible  it 
should  always  be  done,  as  it  obviates  some  of  the  gravest  objections  to 
removal  of  the  upper  jaw.  In  order  to  carry  this  out,  the  maxilla  is 
divided  horizontally  below  the  infra-orbital  ridge,  partly  with  a  saw, 
partly  with  a  chisel  and  mallet,1  the  lower  part  of  the  maxilla  being  re¬ 
moved  by  the  method  previously  described. 

After-treatment.  The  patient  is  returned  to  bed,  and  is  well 
propped  up  on  a  becl-rest  or  pillows,  in  order  to  hamper  the  movements 
of  the  chest  as  little  as  possible.  Feeding  for  the  first  few  days  is  to  be 
carried  out  with  nutrient  enemata,  but  water  ad  libitum  should  be  given 
through  a  drinking-cup,  in  order  to  quench  thirst  and  to  wash  away  un¬ 
pleasant  discharge.  The  mouth  should  be  frequently  mopped  out  or 
sprayed  with  sanitas,  and  the  patient  allowed  to  gargle  with  potassium 
permanganate  or  resorcin  lotion.  After  two  or  three  days  fluids  may  be 
given  by  the  mouth  through  a  long  india-rubber  tube  attached  to  a  feed¬ 
ing-cup.  The  gauze  packing  is  removed  after  twenty-four  hours,  and  the 
cavity  is  lightly  repacked.  This  is  repeated  until  granulation  commences. 

Owing  to  the  frequency  of  pulmonary  complications  it  is  well  to 
allow  the  patient  to  sit  up  in  bed  on  the  third  or  fourth  day,  and  to  leave 
his  bed  for  an  arm-chair  or  wheeled  couch  within  a  week  of  the  operation. 

Dangers  and  difficulties.  The  chief  risks  of  this  operation  are 
due  to  haemorrhage,  which  is  best  overcome  prophylactically  either  by 
preliminary  ligature  of  the  external  carotid  or  by  compression  of  the 
arteries  likely  to  be  divided,  as  mentioned  in  the  account  of  the  operation. 
Bleeding  is  also  dangerous  from  the  possibility  of  blood  entering  the 
larynx,  resulting  in  coughing  and  dyspnoea,  and  inspiration  of  blood¬ 
stained  saliva  which  is  likely  to  give  rise  to  a  dangerous  or  fatal  broncho¬ 
pneumonia.  These  complications  are  best  avoided  by  preliminary 

1  Or  a  Gigli’s  saw  may  be  passed  from  without  inwards  through  the  pterygo- 
maxillary  (pterygo-palatine)  fissure  into  the  nose  (Schlatter),  when  the  maxilla 
may  be  cut  through  at  whatever  level  is  desired. 
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laryngotomy  and  plugging  of  the  pharynx,  though  Cheyne  and  Burghard 
state  that  they  have  not  met  with  a  case  in  which  they  have  thought 
this  necessary. 

Shock.  In  the  aged,  those  suffering  from  advanced  arterial  degenera¬ 
tion  or  defective  nutrition  due  to  inability  to  take  food  readily  before 
the  operation,  or  in  those  suffering  from  malignant  cachexia,  this  is 
likely  to  be  marked.  In  Eve’s  opinion  {Brit.  Med.  Journ.,  1907,  vol.  i, 
p.  1525)  the  preliminary  operations  of  laryngotomy  and  ligature  of  the 
external  carotid  tend  to  decrease  shock  and  do  not  prolong  the  operation, 
as  much  time  is  saved  in  sponging  and  securing  vessels.  Rapid  operation, 
great  care  in  limiting  the  amount  of  haemorrhage,  and  hypodermic 
injections  of  adrenalin  are  the  most  important  antidotes  for  this 
condition. 

Recurrent  or  secondary  heemorrhage  may  be  dealt  with  by  the  appli¬ 
cation  of  an  ice-bag  to  the  face  or  by  douching  with  cold  water.  The 
gauze  packing  may  be  soaked  in  a  solution  of  adrenalin  chloride  ( 1  in 
1,000).  Should  these  fail,  ligature  of  the  external  carotid  may  be 
called  for  if  this  has  not  been  done  as  a  preliminary  measure. 

Inhalation  pneumonia  is  a  considerable  risk  during  the  first  few  days, 
when  the  patient’s  power  of  expectorating  discharges  is  reduced.  Infec¬ 
tion  of  the  wound,  followed  by  cellulitis  or  erysipelas,  is  likely  to  occur 
in  feeble  patients,  the  subjects  of  advanced  disease,  where  the  growth 
has  already  undergone  necrosis,  and  must  be  dealt  with  as  in  other  parts 
of  the  body  by  free  incisions,  and  fomentations  of  boric  or  mercuric 
perchloride  lotion,  frequently  applied. 

Results.  Kronlein  {Arch.  f.  Klin.  Chir .,  1901,  vol.  lxiv,  p.  265) 
states  that  in  1872  Dangenbeck,  owing  to  the  great  diversity  of  opinion  as 
to  the  immediate  danger  in  this  operation,  expressed  the  wish  that  statis¬ 
tics  might  be  collected  as  to  the  mortality,  but  the  repeated  attempts  which 
have  been  made  to  do  so  by  the  Deutsche  Gesellschaft  fiir  Chirurgie  have 
not  met  with  much  success.  Langenbeck  considered  that  the  risk  was 
undoubtedly  very  great,  especially  in  individuals  of  sixty  and  upwards, 
whilst  Volkmann  believed  that  death  very  rarely  resulted  from  resection 
of  the  upper  jaw.  Baum  puts  the  mortality  at  a  little  over  lode. 

In  1847  Dieffenbach  performed  more  or  less  extensive  resections 
in  32  cases,  none  of  these  patients  dying  from  the  operation  and  its 
immediate  results;  it  is  not,  however,  stated  how  many  were  total 
resections.  Before  the  antiseptic  period  (1844  to  1870),  out  of  115  total 
resections  found  in  the  literature  there  were  37  deaths,  that  is  to  say,  a 
mortality  of  32.1$,  whilst  during  the  antiseptic  period  (1871  to  1897) 
out  of  158  cases  there  were  33  deaths,  or  21.5$.  Kronlein  points  out 
that  this  decrease  of  mortality  is  by  no  means  general.  For  example, 
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in  the  cases  reported  by  Kiister  and  Konig  the  mortality  was  29.1^, 
whilst  in  those  reported  by  Heyfelder,  Reid,  Esmarch,  and  Baum  there 
were  19  deaths  out  of  55  operations,  or  16.3^.  Konig  (1898)  states 
that  the  immediate  mortality  is  especially  high  after  total  resection  for 
malignant  growths,  and  puts  it  at  about  30$.  Butlin  ( Operative  Surgery 
of  Malignant  Disease ,  p.  136)  is  of  opinion  that  the  mortality  after  re¬ 
moval  of  the  upper  jaw  is  still  very  high.  Eve  ( loc .  supra  cit.)  records 
a  mortality  of  16.6$  in  12  operations  undertaken  in  the  last  six  years. 
Before  the  antiseptic  period  pyaemia,  septicaemia,  erysipelas,  and  menin¬ 
gitis  were  the  most  common  causes  of  death,  whilst  during  the  last  dec¬ 
ades  disorders  of  the  air-passages  predominate,  death  resulting  from 
septic  bronchitis,  broncho-pneumonia,  and  suffocation,  owing  to  flooding 
of  the  air-passages  with  blood  during  the  operation. 

The  late  results  of  these  operations  are  even  more  disappointing. 
Schlatter  (loc.  supra  cit.)  records  recurrence  in  an  average  of  3.9  months 
in  all  his  cases  where  the  whole  maxilla  was  involved.  Kiister  obtained 
no  permanent  good  results :  in  the  statistics  of  the  Erlangen  Clinic  there 
was  one  permanent  cure  in  17  cases,  in  those  of  the  Greifswald  Clinic 
no  cure  in  17  cases;  Estlander  had  10  recurrences  in  12  cases.  Martens 
.  reports  72  total  resections  in  the  Gottingen  Clinic,  resulting  in  23  deaths 
and  16  permanent  cures,  the  disease  recurring  in  all  the  other  cases.  In 
13  cases  of  complete  resection  for  carcinoma  of  the  upper  jaw  re¬ 
ported  by  Stein  in  von  Bergmann’s  Clinic  (1890  to  1900)  there  was 
recurrence  in  every  instance  in  an  average  of  3.6  months,  death  usually 
resulting  in  about  thirteen  months.  In  1 1  cases  in  which  total  resection 
was  performed  for  sarcoma  death  occurred  in  3,  recurrence  in  2,  whilst 
6  remained  well  up  to  the  time  when  the  cases  were  reported.  Stein 
reports  4 7  cases  in  which  total  resection  was  carried  out  in  the  Berlin 
Clinic,  with  12.6$  cures.  In  the  cases  of  partial  resection  reported, 
permanent  cure  for  at  least  three  years  occurred  in  50^. 

PARTIAL  REMOVAL  OF  THE  UPPER  JAW 

Indications,  (i)  For  the  removal  of  malignant  growth  not  in¬ 
volving  the  whole  maxilla:  modifications  of  Fergusson’s  operation  re¬ 
quired  in  such  cases  have  been  described  above. 

(ii)  For  epulis.  This  is  a  term  applied  clinically  to  tumours  arising 
from  the  gum  close  to  the  teeth  and  includes  growths  of  widely  varying 
characters.  While  all  arise  in  the  alveolar  periosteum  or  in  the  perio¬ 
dontal  membrane,  they  may  be  benign  fibrous  growths  or  fibro-sarcomata 
of  slight  but  definite  malignancy.  Eve  (loc.  supra  cit.)  states  that  among 
30  cases  removed  at  the  London  Hospital  recurrence  took  place  in  18.2$. 
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Operation.  Under  a  general  anaesthetic  a  tooth  on  either  side 
of  the  epulis  is  extracted.  A  vertical  cut  is  then  made  upwards,  lateral 
to  the  sockets  of  the  extracted  teeth,  through  the  alveolus  with  an 
Adams’s  saw.  The  muco-periosteum  of  the  gum  is  divided  within 
the  limits  of  that  part  of  the  alveolus  isolated  by  the  saw-cuts,  and  this 
portion  of  the  alveolus  is  detached  with  a  Gigli’s  saw,  chisel  and  mallet, 
or  bone-forceps.  Bleeding  is  now  controlled  by  pressure,  and  a  small 
gauze  dressing  is  packed  into  the  gap.  The  mouth  is  frequently  rinsed 
out  with  a  non-irritating  antiseptic  lotion.  The  mucous  membrane  is 
allowed  to  re-form  so  as  to  cover  the  gap  in  the  alveolus,  which  at  the 
same  time  undergoes  considerable  atrophy.  After  a  period  of  six  months 
the  resulting  deformity  may  be  reduced  to  a  minimum  by  the  provision 
of  a  well-fitting  plate  carrying  teeth  to  replace  those  removed  at  the 
operation. 

OSTEOPLASTIC  RESECTION  OF  THE  UPPER  JAW 

Indications,  (i)  For  the  removal  of  naso-pharyngeal  benign 
growths,  such  as  fibromata.  This  will  rarely  be  called  for,  as  they  can 
usually  be  removed  without  danger  of  recurrence  by  a  snare  introduced 
through  the  nose,  or  by  Moure’s  operation  (see  Vol.  IV). 

(ii)  For  the  removal  of  malignant  growths  growing  from  the  base  of 
the  skull  and  projecting  into  the  naso-pharynx,  or  extending  into  it  from 
the  spheno-maxillary  fossa  or  nose.  Here  osteoplastic  resection  of  the 
jaw  is  only  called  for  when  it  is  thought  that  sufficient  space  will  not 
be  obtained  by  Gussenbauer’s  method  (Schlatter,  v.  Bergmann’s 
Operative  Surgery,  vol.  i,  p.  73 3).  In  this  operation  the  muco-periosteal 
covering  of  the  hard  palate  is  divided  in  the  median  line,  and  reflected 
with  an  elevator  to  either  side  as  far  as  the  alveolar  processes.  The 
palatal  processes  of  the  maxillae  and  palate  bones  are  then  resected, 
and  the  mucosa  covering  the  floor  of  the  nose  and  the  lower  part  of  the 
septum  is  removed.  After  extirpation  of  the  tumour  the  two  lateral 
flaps  of  the  palatal  muco-periosteum  are  sutured. 

The  advantages  of  the  above  operation,  which  is  very  similar  to  that 
described  by  Nelaton,  and  to  which  his  name  is  given  by  some,  are  firstly 
that  no  deformity  of  the  face  from  scarring  results,  and  secondly  that 
it  is  followed  by  less  haemorrhage  than  results  from  Langenbeck’s  opera¬ 
tion.  But  its  great  disadvantage  is  that,  owing  to  the  limited  space 
available,  considerable  risk  is  run  of  leaving  behind  portions  of  the 
growth,  so  that  recurrence  is  more  probable  than  after  the  more  ex¬ 
tensive  operation  of  Langenbeck. 

Dr.  Robin  Masse  collected  26  cases  dealt  with  by  Nelaton’s  operation, 
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of  which  13  were  successful.  Walsham  (Med.  Soc.  Trans.,  vol.  xix, 
1896,  p.  394)  found  that  by  this  means  he  had  succeeded  on  several 
occasions  in  obtaining  adequate  space  for  the  removal  of  naso-pharyngeal 
growths.  He  advocated  the  operation  because,  though  such  growths  may 
extend  into  the  nose  and  even  cause  the  eyeball  to  protrude,  only  rarely 
do  they  invade  the  upper  jaw  or  turbinates,  and  consequently  he  thinks 
that  as  a  rule  osteoplastic  resection  of  the  jaw  is  unnecessary.  Further, 
in  his  opinion  osteoplastic  resection  entails  the  following  disadvantages : 
some  scarring  of  the  face,  interfer¬ 
ence  with  the  lachrymal  duct,  and 
sometimes  oedema  of  the  lower  eye¬ 
lid,  which  is  prone  to  persist.  He 
adds  that  reflection  of  the  maxilla  is 
attended  with  considerable  shock 
and  often  severe  haemorrhage. 


Operation.  Langenbeck's  me¬ 
thod.  A  skin  incision  is  made  from 
the  inner  canthus  of  the  eye  along 
the  infra-orbital  ridge,  extending  to 
the  middle  of  the  zygomatic  arch: 
from  this  point  it  curves  downwards, 
and  turns  inwards  to  the  lower  bor¬ 
der  of  the  ala  of  the  nose  (see  Fig. 

[43).  The  soft  tissues  are  not  re¬ 
flected,  but  are  turned  inwards,  to¬ 
gether  with  the  bone,  at  a  later  stage 
in  the  operation.  After  detaching 
the  origin  of  the  masseter  from  the 
lower  border  of  the  zygoma,  an 

elevator  is  passed  through  the  pterygo-maxillary  (pterygo-palatine) 
fissure  into  the  spheno-maxillary  (pterygo-palatine)  fossa,  and  guided 
by  this  an  Adams’s  or  a  keyhole  saw  is  introduced  towards  the  naso¬ 
pharynx,  where  its  extremity  is  caught  by  the  index-finger  of  the  left 
hand,  which  has  been  inserted  into  the  naso-pharynx  through  the  mouth. 
The  upper  jaw  is  now  sawn  through  horizontally  above  the  level  of  the 
hard  palate,  as  far  as  the  anterior  nasal  orifice,  thus  freeing  it  from 
below  (see  Fig.  144,  c).  It  is  detached  externally  by  dividing  the  zygoma 
with  a  saw  or  bone-forceps  and  by  freeing  the  malar  bone  from  the  soft 
parts  (see  Fig.  144,  a).  The  superior  attachments  of  the  jaw  are  severed 
by  dividing  the  frontal  process  of  the  malar  bone  as  far  as  the  spheno¬ 
maxillary  fissure,  and  by  cutting  through  the  orbital  plate  of  the  maxilla 
with  bone-forceps,  carefully  avoiding  the  lachrymal  sac  (see  Fig.  144, 


Fig.  143.  Incision  for  Langen- 
beck’s  Osteoplastic  Resection  of 
the  Upper  Jaw. 
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b  and  d).  By  means  of  an  elevator  inserted  under  the  malar  bone  the 
portion  of  the  upper  jaw  outlined  by  the  saw-cuts  can  now  be  levered 
inwards  towards  the  median  line,  in  doing  which  the  deep  connexions 
of  the  maxilla  with  other  bones  will  be  fractured.  The  tumour  can  then 
be  lifted  from  the  naso-pharynx  or  adjacent  fossae,  and  its  pedicle 
detached  from  the  base  of  the  skull  by  means  of  a  knife,  scissors,  or 

thermo-cautery.  Finally  the 
jaw  is  replaced  and  secured 
in  position  by  skin  sutures. 

Dangers  and  difficul¬ 
ties.  Unless  the  posterior 
connexions  of  the  jaw  have 
been  thinned  by  the  naso¬ 
pharyngeal  growth,  and  the 
fossae  at  the  back  of  the  jaw 
have  been  enlarged  from  the 
same  cause,  there  will  be 
great  difficulty  in  separating 
this  portion  of  the  upper 
jaw,  which  has  so  many  ar¬ 
ticulations  with  the  other 
bones  of  the  face;  and  even 
when  this  has  been  done  this 
method  will  often  provide  in¬ 
sufficient  access  if  the  growth 
be  of  large  size.  Undue 
force  again  is  likely  to  crush 
the  part  of  the  upper  jaw  re¬ 
moved,  or  to  break  through 
adjacent  delicate  bones,  so 
that  necrosis  may  result.  If  the  portion  of  bone  to  be  resected  be  clear 
on  one  side,  but  remains  attached  and  fixed  at  another,  severe  haemor¬ 
rhage,  which  cannot  be  located  so  as  to  be  controlled,  is  likely  to  ensue. 
The  risk  of  any  blood  entering  the  air-passages  should  be  eliminated  in 
the  same  way  as  was  recommended  in  removal  of  the  upper  jaw  (see 
p.  304),  namely,  by  conducting  the  operation  in  the  Trendelenburg  posi¬ 
tion  and  by  performing  a  preliminary  laryngotomy,  after  the  pharynx 
is  firmly  packed  with  sponges.  Lastly,  difficulty  is  often  met  with  in 
replacing  the  bone  accurately,  and  fitting  it  in  place. 

Owing  to  the  above  serious  dangers  and  disadvantages  it  is  scarcely 
surprising  that  many  surgeons  advocate,  for  cases  requiring  more  exten¬ 
sive  operation  than  can  be  ensured  by  the  intranasal  or  by  Moure’s 


Fig.  144.  Lines  of  Bone  Section  in 
Langenbeck’s  Osteoplastic  Resection  of 
the  Upper  Jaw. 
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method,  that  the  upper  jaw  should  be  partly  or  completely  removed. 

In  favour  of  partial  or  complete  removal  of  the  jaw  for  naso-pharyn- 
geal  growths  is  the  fact  that  much  freer  access  to  the  roof  of  the  naso¬ 
pharynx,  from  which  growths  usually  spring,  is  obtained  by  an  operation 
such  as  Fergusson’s. 

The  operation  of  osteoplastic  resection  of  the  jaw  entails  a  similar 
disfiguring  scar  upon  the  face,  and  preliminary  laryngotomv  is,  as 
pointed  out  above,  equally  desirable  here  as  it  is  as  a  preliminary  to 
complete  removal  of  the  jaw.  Cheyne  and  Burghard  ( Manual  of  Surgi¬ 
cal  Treatment ,  Part  V,  p.  230),  in  advocating  partial  removal  of  the  jaw 
rather  than  osteoplastic  resection,  point  out  that  it  is  unnecessary  to 
remove  the  orbital  plate,  and  that  the  periosteum  of  the  hard  palate 
can  be  retained.  For  details  of  this  operation  the  reader  is  referred  to 
P-  304- 
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OPERATIONS  UPON  THE  LOWER  JAW  AND  THE 
TEMPORO-MAXILLARY  JOINT 

OPERATIONS  UPON  THE  TEMPORO-MAXILLARY  JOINT 

OPERATION  FOR  SUBLUXATION  OF  THE  INTERARTICULAR 

FIBRO-CARTILAGE 

Indications.  When  local  medication  has  failed  to  relieve  the 
symptoms  operation  may  be  undertaken  as  follows : — 

Operation.  An  incision  one  inch  long  is  made  obliquely  from 
before  backwards  and  downwards  over  the  joint,  and  is  carried  down  to 
the  capsule  (see  Fig.  142,  b).  In  making  this  incision  the  chief  struc¬ 
tures  to  be  avoided  are  branches  of  the  facial  nerve.  This  may  be  done 
by  planning  the  incision  so  that  it  shall  run  forwards  and  upwards  in 
the  same  direction  as  the  temporal  branches,  and  by  taking  care  that  any 
filaments  exposed  are  carefully  drawn  aside.  The  superficial  temporal 
artery  and  vein,  with  the  auriculo-temporal  nerve,  lie  more  deeply 
between  the  condyle  and  the  tragus,  and  should  be  in  no  danger  of 
injury. 

Attention  must  now  be  paid  to  bleeding  points,  and  the  outlying 
lobules  of  the  parotid  gland,  which  often  overlap  the  condyle,  must  be 
turned  backwards;  the  masseter  is  defined  in  front  of  the  joint,  so  that 
the  latter  may  be  freely  exposed.  When  this  has  been  done  the  capsule 
is  opened  by  a  vertical  incision,  and  the  fibro-cartilage  is  seized  with 
forceps  and  dragged  back  into  its  natural  position,  where  it  is  sutured 
by  stout  catgut  sutures  at  the  temporo-maxillary  capsule  as  near  as 
possible  to  its  attachment  to  the  margins  of  the  glenoid  fossa.  When 
the  interarticular  fibro-cartilage  cannot  be  replaced  by  this  method,  or 
when  it  is  fenestrated  or  torn  considerably,  relief  may  be  obtained  by 
its  complete  removal. 

The  capsule  is  now  re-sutured  and  the  wound  closed.  Active  move¬ 
ments  are  controlled  as  far  as  possible  for  a  week,  during  which  time  the 
patient  is  fed  by  fluids  through  a  tube.  Annandale  ( Lancet ,  1887,  vol.  i, 
p.  41 1 )  records  the  results  of  operation  upon  two  women,  aged  respec¬ 
tively  38  and  18.  The  movements  of  the  joint  became  natural  and  the 
jaws  could  be  opened  and  closed  perfectly. 
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OPERATION  FOR  AN  UNREDUCED  DISLOCATION 

When  dislocation  of  the  lower  jaw  resists  replacement  by  manipu¬ 
lation,  even  under  an  anaesthetic,  open  operation  must  be  resorted  to. 
The  joint  is  exposed  in  exactly  a  similar  method  to  that  which  has  just 
been  described  (see  p.  318),  when  the  condyle  is  levered  into  position 
with  an  elevator. 

Open  operation  facilitates  reduction  by  enabling  the  surgeon  to 
remove  part  or  the  whole  of  the  interarticular  fibro-cartilage,  which 
is  one  of  the  possible  obstacles  to  reduction  by  manipulation.  Kocher 
( Operative  Surgery,  4th  edit.,  p.  106)  states  that  he  has  reduced  by  open 
operation  a  dislocation  of  the  jaw  of  four  months’  duration,  and  obtained 
an  excellent  result. 

Should  reduction,  even  after  free  division  of  the  capsule,  with  or 
without  removal  of  the  meniscus,  be  impossible,  excision  of  the  condyle 
should  be  undertaken  in  order  to  restore  movement. 

EXCISION  OF  THE  CONDYLE  OF  THE  LOWER  JAW 

This  operation,  sometimes  termed  excision  of  the  temporo-maxillary 
articulation,  only  deals  with  that  portion  of  the  articulation  formed  by 
the  condyle  of  the  mandible,  and  therefore  the  heading  used  above  more 
correctly  defines  its  nature.  It  is  required  when  a  patient  is  unable  to 
open  his  mouth  sufficiently  to  take  food,  or  when  the  inability  to  open 
the  mouth  results  in  foetor  of  the  breath  and  difficulty  of  speech,  which 
condition  is  frequently  increased  by  the  presence  of  septic  roots.  This 
operation  will  only  avail  when  the  fixation  of  the  lower  jaw  is  due  to 
pre-existing  disease  of  the  temporo-maxillary  joint  or  to  an  unreduced 
dislocation. 

Bony  or  fibrous  ankylosis  may  result  from  pyjemic  arthritis,  suppura¬ 
tive  arthritis  following  a  punctured  wound,  gonorrhoeal  and  rheumatoid 
arthritis,  or  from  a  fracture  of  the  condyle  involving  the  joint.  Un¬ 
reduced  or  recurrent  dislocation  may  also  call  for  a  similar  operation, 
which  may  be  required  on  one  or  both  sides. 

Operation.  An  incision  is  made  from  in  front  of  the  lower  end 
of  the  tragus  upwards  and  forwards  for  i/2  to  2  inches.  This  is  carried 
through  the  skin  and  the  deep  fascia.  As  in  the  preceding  operation, 
care  must  be  exercised  to  avoid  the  branches  of  the  facial  nerve  and 
the  superficial  temporal  vessels.  A  vertical  incision  is  now  made,  so 
as  to  open  the  capsule  freely  and  to  expose  the  neck  of  the  lower  jaw. 
The  capsule  is  divided  sufficiently  to  allow  the  condyle  to  be  levered 
out  of  the  glenoid  fossa  with  an  elevator,  and  after  those  fibres  of  the 
external  pterygoid  attached  to  the  neck  of  the  jaw  have  been  freely 
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detached  with  scissors  the  neck  of  the  bone  is  divided  with  bone-forceps 
or  with  a  Gigli’s  saw  (see  Fig.  145,  c).  If  diseased,  the  interarticular 
fibro-cartilage  is  excised,  and,  when  the  operation  is  undertaken  for 
recent  suppurative  arthritis  or  for  tuberculous  disease,  the  glenoid  fossa 
is  carefully  scraped  with  a  Volkmann’s  spoon.  The  mouth  should  be 
opened  to  its  full  extent  with  a  Mason’s  gag  or  a  wooden  wedge,  and, 
if  this  cannot  be  done,  it  may  be  necessary  to  remove  an  additional  piece 
of  bone  below  the  condyle.  The  wound  is  now  sutured  without  drainage. 

Arbuthnot  Lane  {Clin.  Soc.  Trans.,  vol.  xxix,  p.  1),  in  recording 

four  cases  of  excision  of  the  temporo-maxillary 
joint  for  bony  ankylosis  in  children,  draws  at¬ 
tention  to  the  difficulty  experienced  in  remov¬ 
ing  enough  of  the  bone,  which  in  cases  of 
ankylosis  developing  early  in  life  and  remain¬ 
ing  fixed  for  a  long  period  is  always  abnormally 
broad  and  thick.  He  says  that  the  part  of  the 

jaw  which  ‘  is  con¬ 
tinuous  with  the 
squamous  portion  of 
the  temporal  bone 
must  be  freely  re¬ 
moved,’  and  that  its 
excision  was  in  some 
of  his  cases  a  matter 
of  much  difficulty. 
He  recommends  that 
the  surgeon  should 
remove  very  much 
more  bone  than 

would  at  first  sight  seem  necessary  if  he  wishes  to  secure  a  good  joint. 
He  also  is  of  opinion  that  the  formation  of  a  new  articulation  after 
such  an  operation  is  more  successful  in  childhood  than  in  adult  life. 

Mears  ( Amer .  Journ.  of  Med.  Sci.,  1883,  p.  459)  quotes  the  case  of 
a  girl  in  whom  excision  of  the  condyle  was  undertaken  for  unilateral 
bony  ankylosis  of  seventeen  years’  duration,  due  to  a  gunshot  wound. 
This  did  not  allow  separation  of  the  jaws,  which  could,  however,  be 
forced  apart  to  the  extent  of  one  inch  after  the  coronoid  process  and 
a  bridge  of  new  bone  which  had  formed  near  it  had  been  freely  resected. 
Jacobson  (loc.  supra  cit.)  obtained  a  favourable  result  by  this  method 
in  another  case. 

After-treatment.  Care  must  be  taken  to  avoid  any  relapse,  and 
in  order  to  do  this,  passive  movements  must  be  employed  on  the  second 


Fig.  145.  Operations  upon  the  Lower  Jaw.  Lines 
of  bone  section  for:  a,  Esmarch’s  operation;  b,  Ex¬ 
cision  of  both  processes  of  lower  jaw;  c,  Excision  of 
condyle  of  lower  jaw. 
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day,  and  forcible  opening  of  the  mouth  must  be  frequently  carried  out, 
if  necessary  under  a  general  anaesthetic. 

Kocher  (loc.  supra  cit .)  remarks  that  mobility  readily  returns  after 
unilateral  excision,  and  even  after  a  bilateral  operation  a  satisfactory 
result  may  be  ensured  if  active  movements  are  at  once  carried  out.  To 
prevent  the  recurrence  of  bony  ankylosis  Helferich  places  part  of  the 
temporal  muscle  between  the  glenoid  fossa  and  the  mandible,  while 
Kusnagow  uses  a  slip  cut  from  the  masseter  for  the  same  purpose. 

OPERATIONS  UPON  THE  LOWER  JAW 

PARTIAL  REMOVAL  OF  THE  LOWER  JAW 

Indications.  Partial  removal  of  the  mandible  may  be  required : 

(i)  For  epulis.  The  observations  made  upon  epulides  and  the  opera¬ 
tion  for  their  removal  when  arising  in  the  upper  jaw  equally  apply 
here;  the  operation  is  carried  out  in  exactly  the  same  way  as  described 
on  p.  314. 

(ii)  For  the  removal  of  an  epitheliomatons  growth  arising  in  the 
floor  of  the  mouth  or  upon  the  lip ,  and  extending  on  to  the  gum.  Under 

•  these  circumstances  removal  of  a  portion  of  the  lower  jaw  may  be  neces¬ 
sary,  as  it  must  be  borne  in  mind  that  it  is  impossible  to  remove  the 
mucous  membrane  of  the  gum  so  freely  as  to  eliminate  the  possibility 
of  recurrence  without  detaching  the  nutritive  periosteum  from  the  bone, 
when  necrosis  is  likely  to  ensue.  Again,  when  an  epitheliomatous  growth 
arising  in  the  gum  has  been  stripped  off  the  lower  jaw  it  is  not  un¬ 
common  to  find  that  the  growth  recurs  upon  the  bone,  so  that  when 
there  is  any  suspicion  that  the  periosteal  surface  of  the  gum  is  involved 
it  is  wiser  to  resect  the  affected  portion  of  the  jaw  with  the  muco- 
periosteum  covering  it,  in  one  piece  and  at  one  operation,  rather  than 
to  wait  until  recurrence  occurs  which  will  necessitate  a  more  extensive 
removal  of  the  bone.  At  the  same  time  it  is  well  to  bear  in  mind  that 
at  first  epithelioma  will  only  involve  the  alveolus,  so  that  it  may  be 
possible  to  remove  the  affected  part  widely  without  destroying  the 
continuity  of  the  lower  jaw.  Cheyne  and  Burghard  (loc.  supra  cit.) 
point  out  that  this  is  of  extreme  importance,  owing  to  the  difficulties 
in  mastication  which  are  likely  to  ensue  after  resection  of  a  portion  of 
the  whole  thickness  of  the  mandible,  from  alteration  in  the  line  of  the 
teeth. 

(iii)  For  the  removal  of  myeloid  sarcomata  of  the  mandible. 

(iv)  For  extensive  necrosis  of  the  lower  jaw ,  the  result  of  periostitis 
following  dental  caries,  fracture,  or  phosphorus  poisoning.  The  last- 
named  affection  is  now  of  extreme  rarity  in  this  country,  and,  as  it  is 
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mainly  due  to  tuberculous  disease,  it  is  dealt  with  separately  by  Mr. 
Stiles  (see  p.  156). 

Operation.  When  the  lower  jaw  is  involved  by  the  extension 
of  an  epitheliomatous  growth,  it  is  usually  the  body  which  is  affected, 
and  therefore  it  is  this  portion  of  the  jaw  which  most  commonly  requires 
removal.  A  vertical  incision  is  made  through  the  lip  to  below  the  chin, 
from  which  a  curved  incision,  convex  downwards,  is  carried  on  one  or 
both  sides  to  the  hyoid  bone,  then  backwards  and  upwards  to  the  top  of 
the  mastoid  process  (see  Fig.  146) ;  the  greater  part  of  the  above  incision 
is  required  for  the  removal  of  the  growth  from  the  floor  of  the  mouth 

and  of  the  submaxillary  and  upper 
cervical  lymphatic  glands  rather 
than  for  the  resection  of  the  bone, 
though  its  removal  is  somewhat 
simplified  by  carrying  out  the  full 
incision  at  an  early  stage  of  the 
operation.  The  inferior  coronary 
and  other  divided  arteries  having 
been  secured,  the  soft  parts  are  de¬ 
tached  and  reflected  laterally  as  far 
as  may  be  necessary.  The  level  of 
bone  sections  being  decided  upon, 
one  or  more  teeth  are  extracted  on 
either  side  of  these  lines.  The  bone 
may  now  be  divided  with  an  Adams’s 
saw  working  from  the  external  sur¬ 
face;  or  the  soft  parts  may  be  de¬ 
tached  on  the  inner  surface  of  the 
jaw,  sufficiently  to  allow  of  the  pas¬ 
sage  of  a  Gigli’s  saw,  with  which  the  bone  is  more  easily  divided  from 
within  outwards.  It  is  easier  to  saw  the  bone  three-quarters  through,  and 
then,  after  making  the  second  section,  to  complete  the  first  with  bone- 
forceps,  rather  than  to  divide  it  completely  at  one  spot  before  beginning 
the  second  cut.  Care  should  be  taken  that  the  affected  bone  and  soft 
parts  are  removed  in  one  piece,  and  that  the  tongue,  which  must  neces¬ 
sarily  be  deprived  of  its  muscular  attachments  if  the  section  involves 
the  symphysis,  does  not  fall  back  and  produce  serious  dyspnoea. 

Removal  of  part  or  of  the  whole  of  the  horizontal  ramus  is  called  for 
in  dealing  with  a  myeloid  sarcoma,  or  in  cases  of  extensive  necrosis. 
The  details  of  the  operation  have  been  mentioned  above;  in  the  case 
of  removal  of  bone  for  necrosis  it  is  usually  possible  to  preserve  the 
periosteum,  so  that  new  bone  will  be  formed  within  it. 


Fig.  146.  Incision  for  Excision  of 
the  Lower  Jaw.  ( After  Kocher.) 
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When,  however,  a  complete  section  of  the  lower  jaw  and  its  perios¬ 
teum  has  been  removed,  it  is  important  to  overcome  the  tendency  which 
the  remaining  portions  manifest  of  being  drawn  together  towards  the 
middle  line  by  the  unopposed  external  pterygoid  muscles :  unless  this  is 
done  the  lower  jaw  becomes  contracted,  and  its  teeth  cannot  be  apposed 
to  those  of  the  upper  jaw.  The  ideal  method  here  is  the  employment  of 
immediate  prosthesis,  using  a  perforated  metal  plate  secured  at  either  end 
to  the  separated  parts  of  the  mandible,  so  that  the  remaining  teeth  in  the 
lower  jaw  are  maintained  in  accurate  alinement  with  those  of  the  upper. 
Of  the  numerous  mechanical  appliances  which  have  been  devised  on  this 
plan,  Claude  Martin’s  apparatus  (Schlatter,  v.  Bergmann’s  Operative 
Surgery ,  vol.  i,  p.  722),  or  one  of  its  various  modifications,  is  the  most 
suitable,  but  as  these  entail  the  fixation  of  the  jaw  by  a  metal  bar  held 
in  position  by  screws  or  pegs,  the  risk  of  oral  sepsis  and  possibly  of 
necrosis  is  considerable.  In  many  cases  a  metal  interdental  splint  made 
from  plaster  casts  taken  before  operation  and  fitted  while  the  patient  is 
under  the  anaesthetic  fulfils  all  requirements  and  can  be  more  easily 
kept  clean :  occasionally  it  is  better  to  rely  upon  secondary  prosthesis 
when  a  metal  interdental  splint  to  bridge  over  the  gap  resulting  from  the 
operation  and  to  restore  the  normal  outline  of  the  remaining  teeth  is 
fitted  as  soon  as  the  wound  in  the  floor  of  the  mouth  is  covered  with 
healthy  granulations.  Whatever  method  of  prosthesis  is  employed,  it  is 
necessary  to  place  the  patient  in  the  hands  of  a  dentist  for  the  application 
later  on  of  a  permanent  denture  to  replace  the  teeth  which  have  been 
lost.  In  every  instance  septic  roots  must  be  extracted  and  carious  teeth 
stopped  before  such  an  operation  is  undertaken. 

Schlatter  ( loc .  supra  cit.)  speaks  favourably  of  the  use  of  a  metal 
plate,  which  is  fastened  to  the  stump  of  the  lower  jaw  on  the  outer  side 
of  the  teeth,  to  which  it  is  connected  by  wires :  the  metal  plate  is  directed 
upwards  and  outwards,  and  when  the  mouth  is  open  projects  beyond 
the  upper  teeth.  In  mastication  the  teeth  of  the  upper  jaw  impinge 
upon  this  inclined  plane,  and  thus  tend  to  push  outward  that  fragment 
of  the  lower  jaw  to  which  it  is  attached. 

In  some  cases  the  deficiency  can  be  supplied  by  a  plastic  operation, 
using  material  from  the  remaining  portion  of  the  jaw,  or  from  the  femur, 
clavicle,  or  frontal  bones. 

Krause  ( Centralb .  /.  Chir.,  1904,  No.  xxv,  p.  767)  describes  a  method 
which  he  has  adopted.  Four  to  seventeen  days  after  resection  of  the 
lower  jaw,  he  fills  up  the  defect  from  the  neighbouring  intact  portions 
of  the  jaw;  from  these  he  forms  a  flap  of  skin,  muscle,  periosteum,  and 
bone,  5  to  7  centimetres  in  length  and  more  than  a  centimetre  in  height, 
which  remains  connected  along  its  lower  border  with  the  neighbouring 
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soft  tissues.  This  flap  is  inserted  into  the  defect,  and  the  extremities 
of  the  bone  graft  are  fixed  to  the  free  ends  of  the  lower  jaw  by  two  silver 
wire  sutures,  the  soft  parts  being  sutured  together.  The  resulting  defect 
in  the  neck  is  diminished  by  means  of  sutures,  so  arranged  that  they 
do  not  involve  the  flap.  There  is  no  danger  of  necrosis  of  the  bony 
portion  of  the  flap,  and  the  actions  of  swallowing  and  opening  the  mouth 
are  accomplished  without  difficulty  . 

Pichler  and  Ranzi  {Arch.  f.  klin.  Chir.,  1907,  vol.  lxxxiv,  p.  198),  in 
an  article  on  prosthesis  of  the  lower  jaw,  state  that  Claude  Martin’s 
method  of  immediate  prothesis  did  not  meet  with  the  favourable  recep¬ 
tion  which  might  have  been  anticipated,  owing  to  the  apparent  danger 
of  the  entrance  of  septic  foreign  bodies  into  the  wound,  though  good 
results  have  been  obtained  from  it.  Attempts  have  been  made  to  re¬ 
place  the  defect  by  a  simple  sterilizable  apparatus,  such  as  Sauer’s 
bandages,  Bonnecken’s  metal  splint,  &c.  The  more  recent  prostheses 
have  been  constructed  upon  Martin’s  original  idea,  namely,  replacement 
by  an  intact  portion  of  the  lower  jaw  under  strict  asepsis.  The  apparatus 
employed  by  Stoppany-Schroder  and  Fritzsche  consists  of  a  massive 
central  piece  of  tin,  fitted  with  a  perforated  strip  of  metal  on  either 
side,  the  latter  being  attached  by  means  of  metal  wire  to  the  stump 
of  the  jaw.  The  splint  is  not  firmly  attached  to  the  metal  strips,  but 
can  be  removed  by  taking  out  the  pegs  (or  rods),  rendering  inspection 
of  the  wound  possible.  After  resection  of  one  half  of  the  lower  jaw 
the  apparatus  usually  has  a  metal  strip  at  one  end  for  attachment  to  the 
intact  half  of  the  jaw,  whilst  the  other  extremity  is  inserted  into  the 
glenoid  cavity  as  an  artificial  condyloid  process.  In  one  case,  in  which 
this  method  was  employed  after  resection  of  the  lower  jaw  for  carcinoma 
involving  the  floor  of  the  mouth  and  the  lower  jaw,  the  temporary  appa¬ 
ratus  was  replaced  five  weeks  later  by  a  permanent  one,  furnished  with 
artificial  teeth.  There  was  no  recurrence  six  months  after  the  operation, 
and  the  cosmetic  and  functional  results  were  good. 

Pichler  and  Ranzi  state  that  in  some  cases  the  weight  of  the  tin 
appliance  is  unpleasant  to  the  patients,  and  that  it  may,  partially  at 
least,  be  replaced  by  rubber.  Prosthesis  must  of  course  in  all  instances 
be  preceded  by  dental  treatment,  which  is  essential  both  for  the  main¬ 
tenance  of  asepsis,  and  for  the  establishment  and  firmness  of  the  ap¬ 
paratus;  the  process  is  also  facilitated  if  models  of  both  jaws  are  taken 
before  operation. 

Sebileau  {Bull,  et  Mem.  Soc.  de  Chir.  de  Paris ,  1906,  vol.  xxxii,  p. 
1174)  recommends  a  permanent  apparatus  only  after  complete  cicatriza¬ 
tion  of  the  wound,  though  from  the  time  of  the  operation  the  portions  of 
the  lower  jaw  should  be  kept  apart  by  a  temporary  wire  splint. 
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REMOVAL  OF  ONE  HALF  OF  THE  LOWER  JAW 

The  usual  indication  for  this  operation  is  the  presence  of  a  periosteal 
sarcoma.  Here,  no  less  than  in  the  upper  jaw,  exploration  of  a  doubt¬ 
fully  malignant  tumour  is  always  indicated  in  order  to  avoid  unneces¬ 
sary  resection  of  bone. 

Operations.  The  patient  is  placed  in  the  Trendelenburg  position, 
or  in  the  horizontal  position  with  a  firm  pillow  under  the  cervical  spine, 
so  that  the  head  will  fall  backwards.  Preliminary  laryngotomy  will 
usually  be  unnecessary  when  the  operation  is  being  carried  out  for 
removal  of  a  tumour  confined  to  the  bone  itself;  but  when  adjacent  soft 
parts  are  implicated,  or  when  it  is  necessary  to  remove  affected  sub¬ 
maxillary  glands,  laryngotomy  is  a  wise  precaution.  Similarly,  when 
the  operation  involves  a  free  dissection  of  the  tissues  in  the  submaxillary 
triangle,  haemorrhage  may  be  avoided,  time  saved,  and  shock  obvi¬ 
ated  by  a  preliminary  ligature  of  the  external  carotid  artery,  which 
should  be  carried  out  below  the  origin  of  the  lingual  and  facial 
branches. 

The  actual  incision  will  vary  with  the  above-mentioned  conditions. 

•  Kocher  advises  the  employment  of  a  median  incision  dividing  the  lower 
lip  and  extending  down  to  the  hyoid  bone,  which  will  give  free  access 
when  only  the  symphysis  and  the  horizontal  ramus  are  involved.  He 
does  not  recommend  the  employment  of  a  lateral  incision,  as  he  considers 
that  it  impairs  the  mechanism  of  swallowing  by  division  of  muscles  and 
nerves,  and  so  the  risk  of  aspiration  pneumonia  is  increased.  When, 
however,  access  to  the  angle  and  ascending  ramus  of  the  jaw  is  required, 
or  when  (as  is  usually  the  case  in  the  writer’s  opinion)  it  is  necessary 
to  remove  the  submaxillary  and  other  cervical  lymphatic  glands,  Kocher 
( Operative  Surgery ,  translation  of  4th  edit.,  p.  105)  continues  his 
incision  on  the  side  affected  ‘  from  the  hyoid  bone  along  the  submaxi llo- 
cervical  crease  to  a  point  a  finger’s  breadth  behind  and  below  the  angle 
of  the  jaw,  and  from  thence  up  to  the  apex  of  the  mastoid  process  ’ 
(see  Fig.  146,  p.  322).  The  level  of  this  incision  is  insisted  upon  in 
order  to  spare  the  branches  of  the  facial  nerve  supplying  the  muscles 
in  this  region. 

The  flap  outlined  by  this  incision  is  now  turned  upwards,  care  being 
taken  to  include  the  muscular  structures  of  the  lower  lip  and  chin  by 
keeping  as  close  to  the  bone  as  possible.  Near  the  posterior  margin  of 
the  wound  the  facial  artery  and  vein  must  be  isolated  and  divided  be¬ 
tween  ligatures.  The  glandular  contents  of  the  submaxillary  triangle 
are  exposed  and  dissected  upwards,  so  that  they  may  be  removed  in  one 
piece  with  the  lower  jaw.  The  lower  jaw  is  now  divided  at  or  near  the 
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middle  line :  though  it  is  usually  necessary  to  cut  the  bone  in  the  mid- 
line,  yet  when  practicable  and  without  risk  of  recurrence  advantage  is 
gained  by  making  the  bone  section  lateral  to  the  origin  of  the  genial 
muscles  on  the  side  affected ;  by  doing  this  the  movements  of  the 
tongue  in  swallowing  and  speaking  are  less  likely  to  be  interfered 
with.  Removal  of  one  of  the  incisors  may  be  necessary,  when  the 
jaw  may  be  divided  with  an  Adams’s  saw;  or  detachment  of  the 
muco-periosteum  on  the  inner  surface  will  allow  of  the  introduction 
of  a  Gigli’s  saw,  by  which  the  jaw  may  be  quickly  divided  from  behind 
forwards. 

The  affected  half  of  the  mandible  is  now  drawn  strongly  outwards, 
and  the  mucous  membrane  of  the  floor  of  the  mouth  and  the  attach¬ 
ments  of  the  muscles  to  its  inner  surface,  namely,  the  digastric,  mylo¬ 
hyoid,  genio-hyoid,  and  genio-hyoglossus,  are  quickly  divided.  The  ex¬ 
ternal  surface  of  the  vertical  ramus  is  laid  bare  by  the  detachment  of  the 
masseter,  and  by  careful  separation  with  a  blunt  dissector  of  the  soft 
parts  along  its  posterior  margin.  The  incision  in  the  mucous  membrane 
of  the  mouth  is  carried  up  along  the  anterior  border  of  the  vertical  ramus, 
when  the  internal  pterygoid  is  detached  from  its  insertion  with  a  knife, 
and  the  soft  parts  are  separated  backwards  with  a  blunt  dissector. 
Where  the  superior  constrictor  has  been  divided  at  its  attachment  to 
the  posterior  end  of  the  mylo-hyoid  ridge  care  must  be  taken  to  avoid 
the  lingual  nerve,  which  curves  forwards  at  this  point.  The  inferior 
dental  nerve  is  divided  as  it  enters  the  inferior  dental  foramen,  and  the 
inferior  dental  artery  lying  behind  the  nerve  is  divided  after  ligature  at 
the  same  spot,  the  jaw  being  strongly  pulled  outwards  while  this  is  being 
done.  The  bone  is  now  firmly  depressed,  when  a  few  touches  with  a 
knife  will  expose  the  attachment  of  the  temporal  muscle  to  the  coronoid 
process;  this  is  carefully  divided,  and  the  jaw  is  pulled  down  to  expose  the 
anterior  surface  of  its  neck.  Here  the  external  pterygoid  will  require 
division,  and  troublesome  haemorrhage  is  likely  to  arise  from  the  masse¬ 
teric  and  temporal  branches  of  the  internal  maxillary  artery.  The  capsule 
of  the  temporo-maxillary  joint  is  now  more  freely  exposed  with  a  blunt 
dissector  and  its  fibres  are  gradually  divided.  This,  with  the  detachment 
of  any  remaining  fibres  of  the  external  pterygoid,  may  be  most  safely 
accomplished  with  a  pair  of  blunt-pointed  scissors  or  by  a  scalpel  kept 
close  to  the  bone  and  used  in  a  saw-like  manner.  In  freeing  the  condyle 
care  must  be  taken  to  avoid  the  internal  maxillary  artery  as  it  passes 
between  the  neck  of  the  jaw  and  the  internal  lateral  ligament.  Pre¬ 
liminary  ligature  of  the  external  carotid  will  have  eliminated  the  possi¬ 
bility  of  troublesome  haemorrhage  at  this  stage  of  the  operation. 

As  in  the  case  of  removal  of  the  upper  jaw,  so  here,  fracture  is  likely 
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to  occur  when  the  bone  is  extensively  implicated  by  the  growth,  and 
this  will  add  to  the  difficulty  of  removal  of  the  coronoid  process  and 
condyle. 

When  all  haemorrhage  has  been  arrested,  the  wound  is  sponged  over 
with  hot  saline  solution,  and  the  whole  raw  surface  is  carefully  inspected 
for  remaining  fragments  of  growth.  The  margins  of  the  wound  in  the 
mouth  may  now  be,  at  least  partially,  brought  together  by  interrupted 
catgut  sutures,  connecting  the  mucous  membrane  of  the  floor  of  the 
mouth  with  the  mucous  membrane  of  the  cheek.  The  external  skin 
wound  is  accurately  sutured  with  interrupted  sutures  of  salmon  gut  or 
catgut.  When  the  submaxillary  triangle  has  been  freely  opened  up  by 
the  removal  of  the  salivary  and  lymphatic  glands  it  is  wise  to  insert 
a  drainage  tube  in  the  posterior  angle  of  the  wound,  which  may  be 
removed  after  forty-eight  hours. 

After-treatment.  For  the  first  three  or  four  days  the  patient 
must  be  fed  by  rectal  enemata  or  by  a  nasal  tube,  but  during  this  period 
a  free  supply  of  cold  water  may  be  given  by  the  mouth,  and  the  patient 
may  be  allowed  to  suck  ice  to  check  capillary  oozing.  From  the  first 
the  mouth  must  be  frequently  washed  out  with  a  weak  antiseptic,  such 
'  as  chinosol  (1  in  500),  and  at  a  later  period  after  each  feed  given  by  the 
mouth  the  nurse  should  be  instructed  carefully  to  mop  or  spray  the 
whole  region  of  the  wound  with  the  same  solution. 

Difficulties  and  dangers.  Shock  and  haemorrhage,  unless  the 
soft  parts  are  extensively  involved,  are  not  so  severe  as  after  removal 
of  the  upper  jaw,  and  for  this  reason  aspiration  pneumonia  is  not  likely 
to  occur.  The  importance  of  disturbing  the  muscular  attachments  as 
little  as  possible,  so  as  not  to  interfere  with  the  patient’s  power  of 
swallowing,  has  been  previously  referred  to. 

COMPLETE  REMOVAL  OF  THE  LOWER  JAW 

This  may  be  required  when  both  halves  of  the  bone  are  symmetrically 
involved  by  a  periosteal  sarcoma.  The  operation  is  carried  out  in  the 
same  way  as  that  for  removal  of  half  the  lower  jaw  by  dividing  it  in  the 
middle  line,  and  removing  each  half  in  turn. 


OSTEOPLASTIC  RESECTION  OF  THE  LOWER  JAW 

This  is  a  valuable  procedure  preliminary  to  the  removal  of  growths, 
usually  malignant,  from  the  floor  of  the  mouth,  tongue,  tonsil,  fauces, 
and  pharynx. 

Mesial  division  of  the  jaw.  When  employed  as  an  aid  to  obtain¬ 
ing  better  exposure  of  an  epithelioma  of  the  floor  of  the  mouth  or 
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tongue,  resection  of  the  lower  jaw  forms  a  part  of  the  classical  opera¬ 
tion  of  Syme  and  of  Kocher’s  newer  operation,  as  described  in  the  fourth 
edition  of  his  Operative  Surgery ,  p.  109.  By  division  of  the  lower  jaw 
in  the  middle  line,  followed  by  separation  of  the  mucous  membrane 
muscles  along  that  side  of  the  floor  of  the  mouth  which  may  in  each 
individual  case  seem  most  convenient,  free  access  can  be  obtained  to 
all  the  structures  between  the  lips  and  the  posterior  pillar  of  the 
fauces. 

Details  of  the  different  operations  above  indicated  will  be  found 
elsewhere;  here  reference  will  only  be  made  to  that  part  of  these  opera¬ 
tions  which  is  concerned  with  the  lower  jaw  itself. 

With  the  patient  under  an  anaesthetic  and  placed  in  the  Trendelen¬ 
burg  position,  a  median  incision  is  made  through  the  lower  lip  to  a  point 
below  the  chin.  Haemorrhage  from  the  inferior  coronary  arteries  having 
been  controlled  by  Spencer  Wells’s  forceps,  the  soft  parts  are  reflected 
from  the  body  of  the  lower  jaw  for  a  distance  of  half  an  inch  on  either 
side  of  the  middle  line.  The  line  of  the  vertical  saw-cut  to  be  made 
through  the  bone  is  now  outlined  by  a  few  movements  of  the  saw,  after 
which  a  hole  is  drilled  on  either  side  of  this  notch  through  the  whole 
substance  of  the  bone,  and  division  of  the  jaw  is  then  completed  with  a 
Gigli’s  or  Adams’s  saw,  when  the  position  of  the  drill-holes  on  the  inner 
surface  of  the  bone  may  be  defined  by  slight  detachment  of  the  soft  parts 
laterally.  Before  proceeding  with  the  operation  it  is  well  to  locate  the 
two  drill-holes  for  further  recognition  by  passing  a  short  piece  of  silver 
wire  through  each;  the  two  ends  of  each  of  these  pieces  may  now  be 
twisted  together  so  as  to  form  a  loop  on  either  side,  which  will  form  a 
very  useful  retractor  for  the  separation  of  the  two  halves  of  the  jaw  dur¬ 
ing  the  later  stages  of  the  operation. 

When  the  removal  of  the  growth  for  which  the  operation  has  been 
undertaken  has  been  completed  the  two  halves  of  the  lower  jaw  are  accu¬ 
rately  brought  together  by  a  piece  of  silver  wire  passed  through  the  drill¬ 
holes  on  both  sides.  These  are  now  twisted  as  tightly  as  possible  and 
cut  short,  after  which  the  lower  lip  is  sutured. 

Lateral  division  of  the  jaw.  When  the  tonsil,  the  pillars  of 
the  fauces,  and  the  pharyngeal  wall  behind  these  are  the  seat  of  new 
growth,  easier  access  may  be  obtained  by  division  of  the  lower  jaw  at  the 
junction  of  the  body  and  ascending  ramus  than  by  division  in  the  middle 
line.  A  similar  procedure  has  been  employed  by  Mikulicz  as  a  step  in 
the  operation  for  neurectomy  of  the  third  division  of  the  fifth  nerve. 
The  site  of  bone  section  may  be  exposed  by  Langenbeck’s  perpendicular 
incision,  which  passes  vertically  downwards  from  the  angle  of  the  mouth, 
but  Konig  prefers  to  expose  the  bone  by  turning  a  flap  of  the  soft  parts 
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upwards  after  making  a  curved  incision  in  the  neck,  carried  from  the 
apex  of  the  mastoid  process  downwards  and  forwards  to  the  hyoid  bone, 
and  curving  upwards  towards 
the  chin  (see  Fig.  147).  When 
the  soft  parts  have  been  reflected 
upwards  as  a  flap,  the  facial  ar¬ 
tery  and  vein  are  ligatured  as 
they  cross  the  inferior  bor¬ 
der  of  the  mandible.  The  soft 
tissues  are  now  raised  from  the 
external  surface  of  the  mandible, 
and  the  mucous  membrane  of  the 
mouth  is  divided  on  its  inner 
aspect,  after  which  the  bone  is 
drilled  and  divided  in  a  similar 
manner  to  that  described  in  con¬ 
nexion  with  the  mesial  operation. 

Kocher  advises  that  the  line  of 
section  should  be  carried  from 
•  the  lower  border  upwards  and 
backwards,  as,  after  the  parts 
are  replaced,  the  sawn  extremity 
of  the  posterior  fragment  has  a 
tendency  to  be  drawn  inwards 
and  upwards  by  the  muscles 
attached  to  it. 

OPERATIONS  FOR  CLOSURE  OF  THE  JAWS 

Various  operations  upon  the  mandible  have  been  introduced  in  order 
to  overcome  closure  of  the  jaws,  due  either  to  cicatrization  of  the  soft 
parts  or  to  ankylosis  of  the  temporo-maxillary  joint.  For  the  latter 
condition  osteotomy  of  the  neck  of  the  mandible  may  be  undertaken  as 
an  alternative  to  excision  of  the  condyle  (see  p.  319),  and  Rochet 
(Schlatter,  Von  Bcrgmanus  Surgery,  vol.  i,  p.  717)  resects  a  portion 
of  the  ascending  ramus  of  the  lower  jaw,  and  interposes  a  flap  from  the 
masseter  to  prevent  bony  union  recurring.  Grieg,  in  order  to  avoid  the 
branches  of  the  facial  nerve,  makes  an  incision  at  the  level  of  the  supra¬ 
orbital  ridge,  running  backwards  above  the  malar  bone  nearly  to  the 
external  auditory  meatus  and  continued  downwards  just  in  front  of  the 
tragus  to  the  level  of  the  lobule.  This  flap  is  turned  downwards  and 
forwards,  and  the  superficial  temporal  artery  divided  and  ligatured  if 


Fig.  147.  Incision  for  Lateral 
Division  of  the  Lower  Jaw  in  Osteo¬ 
plastic  Resection.  ( After  Konig.) 
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necessary ;  the  fascia  over  the  masseter  is  divided,  and  turned  down 
with  the  parotid.  The  jaw  can  then  be  freed,  from  the  condyle  down¬ 
wards,  when  the  neck  is  divided  transversely. 

Iviister  for  the  same  purpose  makes  an  incision  upon  the  posterior 
border  of  the  ascending  ramus,  to  avoid  the  internal  maxillary  artery 
and  facial  nerve.  The  soft  parts  are  dissected  away  from  the  internal 
and  external  surface  of  the  jaw.  Access,  however,  is  not  so  free  by  this 
method  as  by  Grieg’s  incision.  Von  Bergmann  succeeded  in  improving 
the  deformity  of  the  receding  chin  by  extensive  resection  of  all  the 
processes  and  subsequent  displacement  forwards  of  the  entire  jaw  by  a 
dental  apparatus. 

Another  method  applicable  to  this  class  of  case  is  a  cuneiform  osteo¬ 
tomy,  so  devised  that  the  base  of  the  wedge  is  at  the  angle  of  the  jaw. 
Mr.  Swain’s  case,  referred  to  below,  will  serve  as  a  good  example  of  the 
indications  for  and  results  of  this  method.  When  the  closure  of  the 
jaw  is  due  to  cicatrization  within  the  mouth,  osteotomy  of  the  horizontal 
ramus  is  required,  which  is  best  carried  out  after  the  manner  devised  by 
Esmarch. 

Esmarch’s  operation.  Indications.  For  the  relief  of  inability 
to  separate  the  teeth,  due  to  cicatrization  within  the  mouth  or  to  anky¬ 
losis  of  the  temporo-maxillary  joint,  which  cannot  be  dealt  with  by 
excision  of  the  condyle.  It  is  clear  that  the  operation  is  only  applicable 
to  cases  where  the  cicatrices  are  behind  the  teeth,  as  osteotomy  can  only 
be  successful  if  carried  out  in  front  of  the  restricting  bands. 

The  beneficial  effect  of  Esmarch’s  operation  is  greater  when  it  is 
only  necessary  to  perform  it  on  one  side,  and  it  is  held  by  some  that 
loss  of  power  over  the  central  fragment  will  usually  result  from  the 
employment  of  Esmarch’s  operation  on  both  sides.  Jacobson  ( loc .  supra 
cit.)  quotes,  as  showing  that  this  contention  is  certainly  not  univer¬ 
sally  true,  a  case  operated  on  by  Mr.  Swain  of  Plymouth  ( Lancet ,  1894, 
vol.  ii,  p.  189),  in  which,  by  a  modification  of  Esmarch’s  operation,  a 
wedge-shaped  portion  of  the  lower  jaw  at  its  angle  was  removed  on  both 
sides  for  closure  of  the  mouth  after  scarlet  fever.  In  this  case  relapse 
did  not  occur  and  excellent  power  of  control  of  the  body  of  the  lower 
jaw  was  retained. 

Operation.  An  incision  two  and  a  half  inches  long  is  made  under  the 
lower  border  of  the  mandible,  and  is  placed  so  that  its  posterior  ex¬ 
tremity  is  in  front  of  the  cicatrices  which  are  limiting  the  movements. 
When  the  incision  has  been  carried  through  the  skin  the  soft  parts  are 
raised  with  the  fingers  of  the  left  hand,  so  that  the  skin  wound  is  drawn 
up  to  the  bone.  The  incision  is  then  carried  down  to  the  bone,  and  in 
doing  it  the  facial  artery  and  vein  will  usually  be  exposed,  and  must 
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either  be  drawn  aside  or  divided  between  ligatures.  With  an  elevator  the 
overlying  soft  parts  are  carefully  and  freely  raised  from  the  periosteum 
on  both  the  inner  and  outer  surface  of  the  mandible.  The  periosteum  is 
now  divided  on  either  side  of  the  wedge  of  bone  to  be  removed.  With  a 
keyhole  or  Gigli’s  saw  a  triangular  wedge  of  bone,  having  its  apex  at  the 
alveolus,  is  now  freed :  the  base  of  the  wedge  which  is  formed  by  the 
lower  border  of  the  mandible  measuring  at  least  one  and  a  quarter  inches 
in  an  adult,  and  in  a  child  about  three-quarters  of  an  inch.  Manipulation 
of  the  chin  will  not  indicate  whether  sufficient  bone  has  been  removed, 
and  whenever  there  is  any  doubt  on  this  question  it  is  better  to  remove  an 
additional  piece  owing  to  the  risk  of  relapse.  In  the  section  of  the  bone 
the  inferior  dental  artery  and  nerve  are  of  course  divided :  haemorrhage 
from  the  former  is  usually  not  serious,  but  if  necessary  it  may  be  con¬ 
trolled  by  crushing  inwards  the  cancellous  bone  upon  the  cut  surface 
of  the  jaw. 

In  order  to  prevent  bony  union  between  the  two  cut  surfaces  Hel- 
ferich  detached  a  portion  of  the  masseter,  and  sutured  it  between  the 
apposed  surfaces.  The  wound  is  now  sutured,  with  or  without  drainage, 
after  which  any  teeth  loosened  during  the  course  of  the  operation  may  be 
'  removed. 

After-treatment.  Active  and  passive  movements  should  be  begun  on 
the  third  day,  if  necessary  under  an  anaesthetic,  and  continued  daily. 
The  mouth  must  be  frequently  washed  out  with  an  antiseptic  solution, 
such  as  resorcin  (10  grains  to  the  ounce)  or  chinosol  (1  in  500). 

Results.  The  great  tendency  after  this  operation  is  for  relapse  to 
occur.  This  may  be  obviated  partly  by  ensuring  that  a  sufficiently  large 
wedge  of  bone  has  been  removed,  and  partly  by  persistence  in  active  and 
passive  movements  after  the  operation.  Swain  (loc.  supra  cit.)  considers 
that  by  this  modification  of  Esmarch’s  operation,  if  a  sufficiently  large 
wedge  is  removed,  the  danger  of  relapse  is  very  remote,  but  the  experi¬ 
ence  of  other  surgeons  of  this  operation  for  cicatrization,  such  as  results 
from  cancrum  oris  in  children,  is  on  the  whole  discouraging. 

TEMPORO-MAXILLARY  ANKYLOSIS  (MURPHY) 

Murphy  has  studied  this  question  of  proper  operative  procedure  in 
cases  of  ankylosis  of  the  jaw.  He  has  operated  upon  23  cases  and  the 
experience  gained  by  him  makes  his  opinion  worthy  of  serious  consid¬ 
eration. 

The  work  of  Murphy  has  been  summarized  by  Kreuscher  in  the 
Interstate  Medical  Journal.  The  following  description  of  his  work  is 


given : 
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(a)  The  intra-articular  bony  ankylosis  (true  ankylosis) ;  (b)  the 
intra-articular  fibrous  ankylosis;  (c)  sub-zygomatic  cicatricial  fixations; 
( d )  inter-alveolar  buccal  fixations. 

Under  c  belongs  the  fixation  in  the  sub-zygomatic  area,  resulting  in 
scar  tissue,  which  binds  the  coronoid  process  to  the  cranium.  Under  d 
belong  the  cicatricial  fixations  due  to  the  sloughing  of  muscle  and  mucosa 
in  the  mouth  or  cheek. 

Routes  of  Invasion.  Murphy  described  four  routes  of  infection  in¬ 
vasion  into  or  surrounding  the  temporo-mandibular  articulation, 
namely : 

First  and  most  frequent,  an  extension  of  the  suppuration  from  the 
middle  ear. 

Second,  an  osteitis  or  osteomyelitis  of  the  mandible  extending  into 
the  glenoid  cavity. 

Third,  the  metastases  from  foci  of  infection  within  the  mouth  or 
elsewhere  in  the  body,  or  part  of  general  metastatic  arthritis. 

Fourth,  ankylosis  may  result  from  a  transmitted  trauma  from  the 
tip  of  the  chin  to  the  articulation,  giving  a  traumatic  osseous  fibrous 
arthritis. 

The  glenoid  cavity  alone  may  be  involved  in  the  ankylosis,  or  the 
bony  bridge  may  extend  forward  to  include  the  zygomatic  and  coronoid 
processes. 

Diagnosis.  In  the  osseous  type  or  firm  fibrous  type  the  diagnosis 
as  to  which  side  is  involved  is  often  extremely  difficult.  However,  in 
nearly  all  the  cases  one  is  able  to  detect  the  ankylosed  side  from  a  close 
study  of  the  physical  findings,  which  were  described  by  Murphy  as 
follows : 

1.  There  is  a  flattening  of  the  jaw  on  the  unaffected  side,  most  pro¬ 
nounced  near  the  tip  of  the  chin.  The  side  which  appears  normal  is  the 
one  which  is  involved  in  the  ankylosis  and  the  flattened  side  is  the  one 
in  which  the  joint  is  not  fixed. 

2.  When  the  patient  attempts  to  open  his  mouth,  the  teeth  move 

from  1/60  to  i/ioo  of  an  inch  downward  and  deviate  a  little  in  the 

* 

direction  of  the  ankylosed  side.  This  is  due  to  a  sliding  forward  of 
the  mandibular  articulation  on  the  unaffected  side,  as  the  muscles  of  the 
neck  are  put  on  tension  in  the  effort  made  to  open  the  mouth. 

3.  A  sliding  motion  on  the  unaffected  side  can  be  felt  by  the  palpat¬ 
ing  finger,  and  the  muscular  activity  on  that  side  is  very  much  greater 
on  attempted  opening  and  closing  of  the  mouth  than  on  the  ankylosed 
side. 

4.  The  muscles  on  the  ankylosed  side  are  more  atrophied  than  those 
on  the  unaffected  side. 
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5.  The  distance  by  measurement  from  the  lower  edge  of  the  zygo¬ 
matic  arch  to  the  lowest  point  on  the  ramus  of  the  jaw  is  less  on  the 
affected  side  than  on  the  well  one.  This  is  true  especially  when  there 
has  been  some  destruction  of  the  upper  end  of  the  mandibular  articula¬ 
tion  or  when  the  ankylosis  occurs  in  infants  or  children.  As  a  general 
rule,  the  earlier  the  ankylosis  has  occurred  in  life  the  greater  the  de¬ 
formity  of  the  face,  due  to  the  fact  that  the  epiphysis  of  the  condyle 
is  the  means  through  which  the  ramus  grows  in  length.  The  growth  is 
arrested  by  the  ossification  across  the  epiphyseal  line  before  the  normal 
time  for  ossification  at  this  point,  which  is  in  the  fifteenth  year. 

Details  of  the  operation.  The  technique  of  the  operation  as 
originally  described  by  Dr.  Murphy  and  later  improved  by  him  is  as 
follows:  In  all  the  cases  of  ankylosis  of  the  jaw  of  the  intra-articular 
type  the  operation  has  been  a  typical  and  uniform  arthroplasty,  employ¬ 
ing  the  pedicled  flap,  consisting  of  the  aponeurosis  of  the  temporal  muscle 
and  fat.  I11  the  earlier  operations  the  flap  was  fixed  by  suture  to  the 
connective-tissue  and  internal  portion  of  the  capsule.  Now  the  flap  is 
fixed  at  the  basal  angles  only,  thus  avoiding  the  danger  of  injuring  the 
internal  maxillary  artery,  an  accident  which  was  encountered  in  one  of 
the  early  cases.  The  joint  is  exposed  by  a  perpendicular  incision  just 
in  front  of  the  ear,  extending  from  il/2  inches  above  the  zygoma  in  the 
hair-line  downward  to  the  lower  border  of  the  zygomatic  (Fig.  148). 
This  incision  then  curves  forward  on  the  superior  margin  of  the  zygoma 
for  a  distance  of  about  of  an  inch  and  then  curves  upward  slightly  so 
as  to  avoid  injuring  the  temporal  and  orbicular  branches  of  the  facial 
nerve.  This  leaves  a  very  slight  scar,  most  of  it  being  hidden  in  the  hair¬ 
line.  It  gives  better  access  to  the  joint  than  does  the  perpendicular  in¬ 
cision  and  is  an  improvement  on  the  incision  which  was  made  several 
years  ago. 

Various  means  have  been  devised  for  dividing  the  head  and  neck  of 
the  mandible  at  the  line  of  bony  ankylosis,  including  chisels,  Gigli  saws, 
and  olive-tipped  dental  burrs  driven  by  electric  motors.  The  last  are 
much  more  rapid,  but  on  the  whole  not  so  satisfactory  as  the  chisel.  It 
is  needless  to  point  out  that  the  greatest  caution  is  necessary  in  the  use 
of  the  chisel  and  burr  because  of  the  close  proximity  of  the  internal 
maxillary  artery  and  also  the  brain,  which  is  separated  from  the  head 
of  the  mandible  by  a  very  thin  transparent  plate  of  bone  only.  To  avoid 
the  injury  mentioned,  Murphy  had  devised  special  periosteotomes,  the 
tip  of  which  passed  directly  beneath  the  neck  of  the  mandible  and  lay 
between  that  and  the  internal  maxillary  artery.  One  periosteotome  is 
placed  in  position  from  each  side,  and  all  the  bone  lying  anterior  to 
them  may  be  cut  without  any  danger  (Fig.  150).  Bone-cutting  forceps 
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or  nippers  may  also  be  used  and  are  more  convenient  than  the  chisel  for 
smoothing  off  the  surface  of  the  bone  (Figs.  149,  c  and  d).  The  Gigli 
saw  may  be  used  in  dividing  the  mandible  (Fig.  151). 

After  the  incision  has  been  made  as  described  above,  the  edges  of 
the  wound  are  drawn  downward,  the  lower  lip  being  displaced  below 


Fig.  148.  The  Line  of  Incision  and 
the  Bony  Outlines  at  the  Point  of 
Ankylosis.  {Murphy.) 


E 

Fig.  149.  a,  b,  Dr.  Murphy’s  Perios- 
teotome,  Side  and  Back  View  (somewhat 
reduced)  ;  c,  d,  bone-cutting  iorceps  or  nip¬ 
pers,  side  and  front  view  (somewhat  re¬ 
duced)  ;  e,  the  interdental  block  designed  by 
Dr.  Murphy  to  maintain  the  desired  spread 
of  the  jaws.  It  is  made  of  wood,  and  since 
it  is  wedge-shaped,  the  degree  of  opening 
can  easily  be  regulated  by  withdrawing  or 
pushing  in  the  block.  {Murphy.) 


the  lower  border  of  the  zygoma.  This  gives  a  good  exposure  of  the 
joint.  The  tissues  are  then  pushed  away  with  the  special  curved 
periosteotome  all  around  the  anterior  surface  of  the  line  of  union,  and 
further  separated  with  a  similar  instrument  around  the  posterior  sur¬ 
face.  When  the  bone  is  laid  bare,  the  two  instruments  are  passed  behind 
the  neck  of  the  bone,  one  on  each  side,  so  that  when  they  are  in  place 
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they  completely  encircle  the  neck  of  the  mandible  behind,  hugging  close 
to  the  head,  holding  the  soft  parts  retracted  during  the  excision  of  the 
bone  (Fig.  150).  The  insertion  of  these  instruments  and  their  retention 
in  position  during  the  excision  of  the  bone  formed  the  key  to  the  success 
and  safety  of  the  operation.  Injury  to  the  internal  maxillary  artery, 
which  closely  hugs  the  neck  of  the  mandible,  is  thus  avoided.  The 


Fig.  150.  Special  Periosteotomes  in  Po-  Fig.  151.  The  Gigli  Saw  used  to  divide 
sition.  {Murphy.)  the  Mandible.  {Murphy.) 


retraction  of  the  soft  tissues  brought  about  by  these  instruments  keeps 
the  field  wide  open  during  all  the  work.  The  chisel  or  burr  then  re¬ 
moves  a  section  of  bone  j/2  inch  wide  clear  across  the  neck  of  the 
mandible  (Fig.  152).  This  must  be  done  carefully  and  ample  bone 
must  be  removed  so  as  to  admit  of  the  free  insertion  of  the  interposing 
flap  of  fat  and  fascia  (Figs.  153  and  154).  The  periosteum  should  be 
excised  with  the  bone.  The  deeper  fragments  of  bone  can  be  taken  out 
with  a  small  rongeur.  If  one  desires  to  use  the  Gigli  saw  for  dividing 
the  neck  of  the  mandible,  a  small  full-curved  aneurysm  needle  carrying 
a  silk  thread  may  be  passed  around  the  neck  between  it  and  the 
periosteotome.  This  thread  acts  as  a  carrier  for  the  Gigli  saw.  The 
difficulty  of  inserting  the  saw  is  slight,  but  the  acute  angulation  of  the 
wire  which  necessarily  occurs,  occasionally  causes  it  to  break,  putting 
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one  to  the  inconvenience  of  replacing  it.  On  the  whole  we  do  not  believe 
that  it  is  handled  quite  as  easily  as  the  chisel.  As  soon  as  the  bone  is 
completely  divided,  the  mouth  can  be  opened  readily  by  the  anaesthetist. 
The  interposing  fat  and  fascia  flap  should  now  be  prepared.  If  neces¬ 
sary,  the  perpendicular  incision  is  extended  up  on  the  temple,  say,  from 
il/2  to  2  inches.  Then  a  U-shaped  flap  of  fat  and  fascia  is  taken  from 


Fig.  152.  The  Gap  left  after  the  Fig.  153.  The  Temporal  Fascia  and 

Exsection,  with  the  Curved  Periosteo-  Fat  Flap  freed  and  ready  for  insertion 
tomes  still  in  Position.  ( Murphy .)  ( Murphy .) 

over  the  temporal  muscle.  This  flap  is  about  1  inch  wide  and  2  inches 
long  and  has  its  base  at  the  upper  margin  of  the  zygoma.  It  is  freed 
from  above  downward,  folded  downward  over  the  zygoma  and  packed 
into  the  bony  gap  previously  described.  It  is  retained  in  position  by  a 
few  catgut  sutures  at  its  anterior  and  posterior  basal  angles  (Fig.  154). 

The  skin  wound  is  accurately  closed  with  horsehair,  dusted  with  bismuth 
subiodide,  and  sealed  with  collodion  on  gauze  or  cotton.  No  other  dress¬ 
ing  needs  to  be  applied. 

No  special  effort  should  be  made  at  this  time  to  spread  the  jaws,  as 
it  is  important  that  the  lower  jaw  should  remain  steady  on  the  well  side 
in  order  that  the  wooden  block  inserted  on  the  diseased  side  may  main¬ 
tain  the  wide  separation  of  the  molar  teeth  until  the  interposing  flap 
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has  healed  in.  This  block  also  prevents  the  muscular  contraction  from 
compressing  and  necrotizing  the  flap. 

After  much  experience  with  arthroplasties,  it  has  been  learned  that  a 
haematoma  very  often  forms  about  the  field  of  operation,  and  if  per¬ 
mitted  to  remain,  will  be  disastrous  to  the  result,  the  same  as  it  would 
be  in  the  knee  or  in  the  hip-joint.  A  haematoma  following  an  arthro- 


Fig.  154.  The  Flap  is  now  in  Place 
and  the  Wound  ready  for  Closure. 
(Murphy.) 


Fig.  155.  Showing  how  the  Sigmoid 
Notch  is  entirely  filled  with  New- 
formed  Bone.  (Murphy.) 


plasty  is  a  disadvantage  in  three  ways:  First,  it  may  necrotize  a  portion 
or  all  of  the  interposing  flap;  second,  it  may  necrotize  the  skin  overlying 
the  operative  field;  third,  and  most  important,  it  acts  as  a  splendid 
culture  medium  in  which  organisms  may  grow  and  thence  become  de¬ 
structive.  To  avoid  such  sequelae  it  is  important  that  the  condition  of 
the  wound  should  be  watched  very  carefully  after  the  operation.  If 
there  is  the  slightest  evidence  of  a  haematoma,  a  small  hypodermic  or 
aspirating  needle  is  inserted  and  the  blood  is  drawn  off.  This  may  be 
repeated  on  the  second  day,  and  again  on  the  third  and  fourth  days  or 
even  more  often,  if  necessary. 

We  have  found  that  the  position  in  which  this  wooden  plug  is  held 
is  of  considerable  importance.  If  the  wedge  is  placed  between  the  upper 
and  lower  incisors  the  jaws  are  kept  apart,  but  the  pressure  which  is 
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necessarily  exerted  upon  the  flap  by  the  neck  of  the  mandible,  with  the 
masseter  muscles  acting  as  a  fulcrum,  must  eventually  destroy  at  least 
a  portion  of  the  flap  which  has  been  interposed.  If,  on  the  other  hand, 
the  wedge  is  passed  backward  between  the  upper  and  lower  molars,  the 
jaws  are  kept  apart,  with  the  additional  advantage  of  keeping  the 
freshly  made  bony  surfaces  from  lying  in  apposition.  In  other  words, 
the  wedge  serves  the  same  purpose  in  husbanding  the  flap  as  the  Buck 
extension  does  in  arthroplasties  of  the  knee,  hip,  and  shoulder. 

In  the  3  cases  of  extra-articular  fibrous  fixation  Dr.  Murphy  em¬ 
ployed  the  method  which  we  believe  is  original  with  him.  It  consisted 
in  the  utilization  of  mucous  membrane  pedicled  flaps  taken  from  the 
hard  and  soft  palates  and  the  tongue  margin  of  the  buccal  mucosa,  as  an 
interposing  medium  between  the  divided  cicatricial  connective-tissue 
masses,  for  the  purpose  of  preventing  a  recurrence  of  the  fixation. 

Operative  complications.  The  location  of  the  artery  must  al¬ 
ways  be  borne  in  mind  in  the  removal  of  the  head  and  neck  of  the 
mandible,  as  it  hugs  the  neck  on  the  inner  side  very  closely,  and  can 
easily  be  injured.  If  it  is  injured,  the  external  carotid  artery  should 
be  ligated  opposite  the  cornu  of  the  hyoid  bone,  where  it  is  most  acces¬ 
sible  and  readily  reached.  In  one  case  it  was  necessary  to  resort  to  this 
procedure.  In  another  case  the  external  carotid  was  ligated  as  a  pre¬ 
operative  precautionary  measure. 

The  second  element  of  danger  is  realized  on  consideration  of  the 
facial  nerve.  This  nerve  leaves  the  skull  through  the  stylo-mastoid 
foramen,  passes  forward  across  the  lower  portion  of  the  parotid,  where 
it  is  distributed  to  all  the  muscles  of  expression  of  the  face.  If  this 
nerve  is  injured  there  is  danger  of  inducing  permanent  paralysis,  particu¬ 
larly  of  those  fibres  that  pass  to  the  temporal  and  supra-orbital  zones. 
These  can  all  be  avoided  by  the  L-shaped  incision  made  just  above  the 
zygomatic  level.  The  third  element  of  danger  lies  in  the  fact  that  one 
is  almost  certain  to  penetrate  the  base  of  the  skull  if  he  endeavours 
to  divide  the  ankylosis  in  the  line  of  the  original  articulation.  Therefore 
the  condyle  of  the  inferior  maxilla  is  removed,  but  there  is  no  attempt 
to  clean  out  the  glenoid  fossa. 

Post-operative  treatment..  The  after-treatment  is  very  impor¬ 
tant:  Mastication  should  be  started  at  the  end  of  two  weeks  to  avoid 
the  formation  of  too  much  fibrous  tissue  between  the  ends  of  the  divided 
bone.  The  wooden  wedge  should  be  placed  between  the  molars  on  the 
operated  side  and  kept  there  day  and  night  for  at  least  two  weeks  to 
prevent  a  possible  compression  necrosis  of  the  interposing  flap.  If  a 
hsematoma  forms  under  the  flap,  this  must  be  aspirated  repeatedly  until 
all  oozing  has  ceased. 


CHAPTER  VI 


CORRECTION  OF  DEVELOPMENTAL  OR  ACQUIRED 
DEFORMITIES  OF  THE  LOWER  JAW 

By  Major  Vilray  P.  Blair,  M.D.,  FA.C.S. 

The  lower  jaw  is  a  long  bone  which  lends  itself  readily  to  all  of  the 
operations  that  come  within  the  scope  of  good  surgery  of  long  bones 
in  other  parts  of  the  body.  For  both  cosmetic  and  functional  reasons, 
deformities  of  this  bone  are  of  more  consequence  in  proportion  to  their 
extent  than  of  any  other  long  bone.  It  carries  the  inferior  dental  nerve, 
which  must  be  divided  in  most  resections  of  this  bone,  but  apparently 
the  nerve  usually  regenerates.  The  complicated  shape  of  the  bone  and 
'  the  powerful  muscles  attached  render  the  fragments  difficult  of  control 
by  external  splints,  but  the  teeth  give  more  exact  anchorage  than  can 
be  obtained  on  any  other  bone.  Contamination  which  might  lead  to 
calamity  or  may  be  mortality  in  a  resection  of  another  long  bone  is  an 
almost  negligible  incident  in  resection  or  fracture  of  the  jaw-bone,  and 
here  ununited  fractures  are  extremely  rare.  The  most  common  de¬ 
formities  of  the  lower  jaw  are:  Forward  protrusion,  absolute,  relative, 
or  both;  backward  recession,  which  may  also  be  either  absolute,  relative, 
or  both;  open  bite,  in  which  either  or  both  jaws  may  participate;  de¬ 
formities  of  the  alveolar  process.  These  deformities  may  be  unilateral 
or  bilateral  or  there  may  occur  as  combinations  of  the  above  types. 
These  deformities  may  be  dependent  upon  mal-union  or  loss  of  bone, 
mal-occlusion  or  abnormalities  of  growth,  and  possibly  atavism. 

In  the  early  formative  age,  these  deformities  may  be  completely  or 
partially  corrected  by  orthodontic  procedures,  which  are  more  effective 
in  halting  their  further  development  than  correcting  them  when  fully 
established. 

Forward  protrusion  of  the  lower  jaw.  This  is  due  most  com¬ 
monly  to  an  increase  in  the  length  of  the  body  of  the  jaw,  evidenced  by 
interdental  spaces  in  the  molar  regions,  or  to  an  increase  of  the  angle 
with  possibly  increased  length  of  the  ramus,  or  to  a  combination  of  the 
above  conditions.  Regardless  of  the  cause,  if  sufficiently  pronounced 
to  require  correction,  we  believe  that  removal  of  a  properly  shaped  sec- 
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tion  from  the  body  of  the  bone  on  one  or  both  sides  is  a  better  operation 
than  attacking  the  angle,  ramus,  or  neck  of  the  condyle.  The  simplest 
operation  is  an  open  section  of  the  bone  on  one  or  both  sides. 

Transmucoperiosteal  operation  for  protrusion  of  the  lower  jaw. 
The  mouth  having  been  properly  prepared,  the  shoulders  are  raised,  and 
the  head  drawn  back. 


o 


Fig.  156.  Abnormally  Long  Jaw 
with  Interdental  Spaces  in  the  Bi¬ 
cuspid  Region.  Showing  position  of 
cuts  for  correction.  (Blair,  Oral  Sur¬ 
gery.) 


Fig.  157.  Reconstructed  Jaw, 
showing  how  both  Forward  and 
Lateral  Protrusions  are  corrected 
by  removing  Bone  Sections.  The  dot¬ 
ted  lines  indicate  the  jaw-bone  shown  in 
the  preceding  figure.  (Blair,  Oral  Sur¬ 
gery.) 


Fixing  the  jaw.  In  order  to  render  the  jaw  rigid,  a  pine  block  is 
inserted  between  the  molar  teeth,  on  one  side,  behind  the  site  of  the 
proposed  bone  section.  The  jaws  are  closed  firmly  on  the  block,  and 
held  there  by  wires  passing  between  the  molars.  This  will  fix  the  lower 
jaw  securely;  this  fixation  cannot  be  as  completely  obtained  by  means 
of  a  mouth  gag. 

Cutting  the  bone.  Corresponding  to  the  site  of  the  bone  which  is 
to  be  removed,  the  skin  lying  under  the  border  of  the  jaw  is  drawn 
upward,  and  a  cut  2  or  2TA  centimetres  is  made  parallel  with  this  bor¬ 
der.  This  will  render  the  scar  inconspicuous  when  the  operation  is 
complete.  The  incision  extends  through  the  skin,  fascia,  and  platysma. 
The  tissues  are  dissected  from  the  outer  surface  of  the  jaw-bone,  but 
without  on  any  account  injuring  or  even  exposing  the  periosteum.  The 
dissection  is  continued  upward  until  the  mouth  is  opened  through  the 
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bucco-alveolar  cul-de-sac,  the  mucous  covering  of  the  gum  being  left 
intact. 

Before  inserting  the  saw-blade,  the  exact  position  of  the  first  saw- 
cut  is  determined,  and  a  flat  piece  of  metal  may  be  inseited  into  the 
wound  and  turned  on  edge  so  as  to  rest 
against  the  bone  just  to  the  outside  of 
and  parallel  with  the  first  cut.  This  will 
serve  as  both  a  guide  to  the  saw  and  a 
protection  from  the  soft  tissues  which 
would  deflect  the  blade  from  its  proposed 
course.  The  handle  of  a  knife  or  the 
blade  of  another  saw  can  be  used.  No 
matter  what  kind  of  a  saw  is  used,  for 
obvious  reasons  the  bone  should  not  be 
cut  entirely  through  in  any  place  until  the 
fixation  holes  are  drilled  near  the  lower 
border  and  all  of  the  other  saw-cuts  are 
at  least  three-fourths  of  the  way  through. 

We  have  a  mechanical  saw,  very  narrow 


raised  from  the  body  of  the 
jaw;  c,  body  of  the  jaw,  cov¬ 
ered  with  periosteum  on  its 
lower  part ;  d,  submaxillary  tis¬ 
sues ;  n,  curved  needle  passed 
over  the  body  of  the  jaw;  r,  re- 


Fig.  158.  Submucous  Resec- 
and  probe-pointed  (a  nasal  saw  modi-  TI0N  0F  THE  Lower  Jaw.  Cor- 

fied),  run  by  an  engine  and  cable,  that  ona^  sectl°n  through  the  body 

,  •  n  ,  ,  1  of  the  jaw  and  the  surrounding 

cuts  very  rapidly;  but  a  sharp,  narrow-  . 

bladed  metacarpal  saw  will  suffice,  and  b>  muCoperiosteum  of  the  gum 
is  probably  safer.  We  use  also  an  ad¬ 
justable  probe-pointed  double-bladed  saw, 
which  is  ideal  for  making  parallel  cuts. 

Submucoperiosteal  operation  for 
protrusion  of  the  lower  jaw.  If  the 

interdental  spaces  are  not  sufficiently  tractors  holding  back  the  cheek 
large,  the  teeth  from  the  sites  of  the  pro-  and  submaxillary  tissues;  s, 
posed  bone  sections  must  be  removed  at  wh'e  saw>  ring  replaced  by 
least  one  month  before  the  operation  so 
that  the  gum  tissues  will  be  entirely 
healed.  It  is  even  better  to  wait  until 
considerable  absorption  of  the  alveolar  process  has  taken  place. 

The  mouth  is  prepared  for  operation  as  usual.  The  exact  site  of 
the  piece  of  bone  to  be  removed  should  be  marked  on  the  skin  with  a 
pencil  or  a  knife  scratch.  This  will  correspond  to  the  centre  of  the 
skin  incision.  After  the  skin  of  the  face  and  neck  is  prepared  a  sterile 
cloth  or  towel  is  sewed  across  the  face  from  ear  to  ear  on  a  line  running 
between  the  mouth  and  the  chin.  This  towel  is  turned  upward  over  the 
ether  mask  and  prevents  contamination  from  coughing  or  vomiting. 


a  sharp  bend,  attached  to  the 
needle  by  a  silk  carrier.  (Blair, 
Oral  Surgery.) 
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It  is  not  necessary  to  fix  the  jaw,  as  it  can  be  held  up  with  the  fingers 
of  an  assistant. 

Cutting  of  the  bone.  An  incision  3  or  4  centimetres  long  is  made 
along  the  under  border  of  the  jaw  down  to  the  periosteum.  The  soft 
tissues  are  dissected  from  the  periosteum  half-way  up  the  inner  and 
outer  surfaces  of  the  body  of  the  jaw;  from  here  up  to  within  a  short 
distance  of  the  necks  of  the  teeth,  the  dissection  is  subperiosteal.  If  the 


Fig.  159.  Lateral  View  of 
Angle  Splint,  showing 
Flanges  drilled  for  Bolts, 
and  also  Bicuspid  Teeth 

THAT  WERE  REMOVED  AT  OPERA¬ 
TION.  (Blair,  Oral  Surgery.) 


Fig.  160.  Angle  Splint 
after  Operation,  Lateral 
View.  To  allow  for  inaccu¬ 
racies,  the  distance  between  the 
flanges  was  made  larger  than 
the  section  of  bone  to  be  re¬ 
moved.  After  operation  the 
space  between  the  plates  was 
filled  with  a  piece  of  lead  plate, 
beaten  and  cut  to  the  proper 
shape.  (Blair,  Oral  Surgery.) 


necks  of  the  teeth  should  be  exposed,  there  would  be  a  communication 
between  the  wound  and  mouth.  It  is  easier  to  make  the  whole  dissection 
subperiosteally,  but  the  vitality  of  the  bone  is  better  assured  when  the 
exposed  ends  are  not  entirely  deprived  of  this  source  of  nutrition.  At 
the  site  of  the  interdental  spaces  a  curved,  blunt  needle  is  passed  over 
the  alveolar  border  of  the  jaw,  hugging  the  bone  closely;  on  no  account 
must  this  be  allowed  to  penetrate  into  the  mouth.  It  is  followed  by  a 
silk  or  linen  carrier  which  in  turn  draws  a  Gigli  saw  into  place  (Fig. 

T58)- 

The  ring  on  one  end  of  the  Gigli  saw  is  to  be  cut  off,  and  the  end 
bent  into  a  sharp  hook;  this  takes  less  room  than  the  ring  and  is  less 
liable  to  injure  the  mucoperiosteum  of  the  gum.  The  eye  of  the  operator 
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is  his  only  guide  in  making  the  cuts.  Before  making  the  cuts,  the  bone 
should  be  drilled  for  wires,  and  no  saw-cut  should  be  completed  until  all 
of  the  others  in  both  sides  are  almost  entirely  through;  otherwise  one 
will  be  dealing  with  fragments  that  are  difficult  to  control.  For  this 
reason  it  is  better  to  use  four  saws.  It  is  better  to  remove  too  little  than 
too  much  bone;  for,  though  the  jaw-bone  is  extremely  hard,  it  can  be 
rongeured  away  with  a  good  instrument  or  a  coarse  bone  bur.  While 
doing  this,  each  fragment  can  be  held  with  a  pair  of  sharp-toothed  lion 
forceps  that  will  grasp  the  bone  but  will  not  tear  its  coverings. 

Adjusting  the  bone.  The  bone  sections  having  been  removed,  the 
new  arch  is  formed  by  wiring  the  remaining  fragments  with  silver  wire, 
which  was  put  through  the  holes 
drilled  before  the  saw-cuts  were 
made.  The  final  twisting  of  these 
wires  is  not  done  until  the  intraoral 
fixation  is  made. 

Fixation  is  accomplished  chiefly 
by  dental  anchorage,  either  with  a 
splint  of  the  Angle  type  (Figs.  159 
and  160)  or  by  bands  (Fig.  161). 

These  are  fixed  in  the  mouth  before 
the  operation  is  done.  In  under¬ 
taking  operations  for  forward  pro¬ 
trusion  of  the  lower  jaw  one  must 
remember  that  much  of  the  protru¬ 
sion  may  be  relative,  and  that  in 
making  a  prominent  lower  jaw  cor¬ 
respond  accurately  to  the  receding 
upper  jaw,  one  may  destroy  the  one  strong  feature  in  an  otherwise 
weak  face. 

Backward  recession.  If  there  is  a  full  quota  of  teeth  present,  the 
recession  is  due  to  a  change  in  the  angle  or  to  a  lack  of  length  in  the 
ramus.  Lack  of  teeth  in  the  developing  period  will  cause  a  lack  of 
development  of  the  body  in  that  area.  When  possible  the  correction  is 
most  satisfactorily  made  by  resection  of  the  ramus  on  one  or  both  sides 
and  dragging  forward  of  the  body.  If  the  recession  follows  an  early 
ankylosis,  the  condyle  on  the  ankylosed  side  may  be  removed  and  the 
ramus  sectioned  on  the  other. 

Operation  for  retraction  of  the  lower  jaw. — Cutting  the  bone. 

The  operation  is  done  in  this  manner :  An  incision  2  centimetres  long 
is  made  through  the  skin  over  the  posterior  border  of  the  mandible. 
The  skin  is  drawn  forward  and  the  parotid  sheath  is  opened  at  the  an- 


Fig.  1 61 .  Fixation  of  the  Jaw 
by  Wires  and  Bands,  after  remov¬ 
ing  a  Section  from  the  Body.  The 
lower  wire  should  show,  bent  down¬ 
ward.  (Blair,  Oral  Surgery.) 
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terior  border  of  the  gland,  which  latter  is  drawn  backward  until  the 
posterior  border  of  the  ramus  can  be  felt.  A  large,  strong,  curved 
needle  on  a  handle,  threaded  with  a  heavy  silk  carrier,  is  now  passed 
between  the  parotid  gland  and  the  masseter  muscle  behind  the  ramus, 
hugging  the  bone  closely.  It  passes  forward  between  the  ramus  and  the 
internal  pterygoid  muscle  and  emerges  through  the  cheek  without  pene¬ 
trating  the  mucous  lining  of  the  mouth.  The  diameter  of  the  curved  part 
of  the  needle  should  be  a  little  greater  than  the  width  of  the  ramus. 


Fig.  162.  Transverse  Section  of  the  Face  at  the  Level  of  the  Occlusal 
Surfaces  of  the  Molars.  On  the  left  is  shown  the  wound  through  the  skin  and 
fascia.  The  parotid  gland  is  drawn  back  with  a  retractor  and  the  wire  saw  is 
seen  passing  around  the  ramus  and  out  through  the  cheek.  Where  it  emerges,  the 
skin  of  the  cheek  is  protected  by  passing  the  saw  through  a  thin  metal  tube.  On 
the  right  side  are  indicated ;  a,  parotid  gland ;  b,  temporo-maxillary  vein ;  c, 
internal  carotid  artery;  d,  external  carotid  artery;  e,  ramus  of  the  jaw  contain¬ 
ing  the  inferior  dental  nerve  and  vessels;  f,  internal  pterygoid  muscle;  g,  mas¬ 
seter  muscle,  h,  tonsil;  i,  wall  of  the  pharynx.  (Blair,  Oral  Surgery.) 

It  is  followed  by  a  Gigli  wire  saw  with  which  the  bone  is  cut  through 
(Fig.  163). 

Haemorrhage  is  controlled  by  packing  the  space  with  sterile  or  mildly 
antiseptic  tape,  which  is  left  in  place  for  one  day.  In  this  operation 
the  parotid  gland  is  pushed  out  of  the  way,  as  is  also  the  cervico-facial 
division  of  the  facial  nerve,  which  lies  at  the  posterior  border  of  the 
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jaw.  The  temporo-maxillary  vein  is  also  avoided,  and  the  external 
carotid  lies  well  out  of  the  way.  These  anatomical  points  were  verified 
by  thirty  special  dissections  (Figs.  162  and  163). 

The  needle  used  is  full-curved.  The  curved  portion,  being  almost  one- 
half  of  a  circle  of  4  centimetres  in  diameter,  must  extend  to  the  point 
in  order  to  round  the  anterior  border 
of  the  ramus  without  penetrating  the 
mucosa.  The  point  is  so  formed  that 
it  will  dissect  the  soft  structures  from 
the  inner  surface  of  the  bone  rather 
than  penetrate  them  (Fig.  164).  In 
this  way  bleeding  is  avoided,  and  there 
will  ordinarily  be  no  danger  of  pene¬ 
trating  the  mouth.  To  prevent  dam¬ 
age  of  the  skin,  after  the  saw  is  in 
place,  a  short,  small  steel  tube  is 
passed  over  the  anterior  end  of  the 
saw,  through  the  skin,  and  down  to  the 
bone.  Posteriorly,  the  parotid  gland 
is  held  back  with  a  small  retractor.  In 
cutting  the  bone,  the  saw  is  held  as 
straight  as  possible,  and  the  operator 
should  be  familiar  with  the  peculiari¬ 
ties  of  the  Gigli  saw  (Figs.  162,  163). 

This  operation  presents  three  distinct  problems :  ( 1 )  the  cutting  of 
the  bone,  which  is  the  easiest  of  the  three;  (2)  the  placing  of  the  jaw  in 
its  new  position;  and  (3)  holding  it  there. 

Adjusting  the  bone.  The  posterior  part  of  the  occlusal  plane  of 
the  molars  inclines  upward  and  backward.  On  account  of  this  obliquity 


Fig.  163.  Subcutaneous  Sec¬ 
tion  of  the  Ramus.  Showing 
points  of  entrance  and  exit  of  the 
wire  saw.  (Blair,  Oral  Surgery.) 


Fig.  164.  Needle  used  for  passing  a  Carrier  around  the  Ramus  of  the 
Jaw.  It  is  important  that  the  curve  of  the  needle  extends  up  to  the  point.  If 
the  point  end  of  the  needle  is  somewhat  straight,  the  needle  is  very  apt  to  pierce 
the  buccal  mucosa  and  enter  the  mouth.  (Blair,  Oral  Surgery.) 

the  body  of  the  lower  jaw  can  be  brought  forward  only  by  lengthening 
the  ramus;  theoretically,  the  line  of  tthe  saw-cut  should  be  slightly  down- 
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ward  and  forward  about  5  millimetres  lower  in  front  than  behind,  so  as 
to  allow  the  body  to  be  moved  downward  as  well  as  forward  without 
completely  separating  the  several  fragments.  As  a  matter  of  fact,  how¬ 
ever,  X-rays  show  that  the  fragments  of  the  ramus  remain  in  contact 
at  the  posterior  border  in  the  operations  we  have  done,  and  it  is  very 
difficult  to  exactly  gauge  the  positions  and  directions  of  the  cuts. 

It  is  only  the  posterior  part  of  the  body  that  moves  downward,  and 


Fig.  165.  X-ray  showing  Condition  of  the  Ramus  some  time  after  Sec¬ 
tion.  Notice  the  obliquity  with  which  the  part  of  the  ramus  above  the  saw-cuts 
meets  the  lower  portion.  In  this  case  there  was  no  operation  performed  on  the 
ankylosed  joint,  and  on  that  side  there  is  only  a  fibrous  union  between  the  divided 
ends  of  the  ramus.  Later  this  union  became  so  close  that  it  was  necessary  to 
excise  the  ankylosed  joint.  The  nail  and  wire  at  the  chin  were  used  to  hold  a 
piece  of  costal  cartilage  in  place.  (Blair,  Oral  Surgery.) 

the  rotation  thus  produced  lessens  the  obliquity  of  the  plane  of  the  chin, 
which  is  a  very  distinct  advantage. 

In  order  to  lengthen  the  ramus  it  is  necessary  to  stretch  the  masseter 
and  internal  pterygoid  muscles.  Pressure  applied  to  the  teeth  must  be 
done  carefully  as  they  are  easily  loosened  or  evulsed.  With  a  long¬ 
toothed  lion  forceps,  the  jaw  may  be  safely  grasped  in  any  part  of  its 
body,  the  teeth  of  the  forceps  penetrating  through  the  skin  or  mucoperi- 
osteum. 

Fixation  is  immediately  applied  as  shown  in  Fig.  166. 

Obliquity  of  the  chin.  If,  as  will  often  be  the  case,  after  an  ortho- 
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dontic  or  a  bone-cutting  operation  for  a  receding  jaw,  the  obliquity  of 
the  chin  is  so  pronounced  as  to  detract  materially  from  the  result,  it 
may  be  improved  by  either  injecting  paraffin  into  the  chin  or  inserting 
a  piece  of  cartilage  or  rib. 

Transplantation  of  bone  or  cartilage.  To  fill  out  the  chin  with 
bone  or  cartilage,  an  incision  is  made  under  the  chin,  and  all  of  the 
tissues  excluding  the  periosteum  are  reflected  from  the  mental  portion 


Fig.  166.  Showing  Jaw  wired 
in  its  new  Position  after  Sec¬ 
tion  of  the  Ramus.  (Blair,.  Oral 
Surgery.) 


Fig.  167.  Open  Bite  of  an  Ex¬ 
treme  Type  in  a  Young  Man, 
showing  how  Correction  might 
be  made  by  a  V-shaped  Excision. 
This  would  have  the  disadvantage  of 
shortening  the  jaw  considerably,  as 
shown  in  the  reconstructed  jaw  in¬ 
dicated  by  dotted  lines.  The  opera¬ 
tion  shown  in  Fig.  168  was  done  in 
this  case.  (Blair,  Oral  Surgery.) 


of  the  mandible.  Bleeding  should  be  controlled  by  pressure.  Next,  the 
seventh  or  eighth  costal  cartilage  is  exposed,  and  a  section  removed, 
including  its  perichondrium.  This  should  be  done  without  wounding 
the  pleura  or  the  intercostal  vessels,  though  we  have  several  times 
wounded  the  pleura  in  a  dog  without  any  apparent  evil  consequences. 
The  cartilage  is  picked  up  with  toothed  forceps  and  trimmed  with  a 
bone-cutting  forceps;  the  finger  with  or  without  gloves  should  not  be 
put  into  either  wound.  As  soon  as  each  skin  wound  is  made,  the  knife 
that  cuts  through  the  skin  should  be  discarded,  and  the  skin  excluded 
from  the  operating  field  by  attaching  sterile  cloths  to  the  cut  edges 
with  tenaculum  forceps  or  safety  pins.  The  cartilage  can  be  fastened 
to  the  bone  with  one  or  two  wires  or  nails.  The  bone  and  cartilage 
having  been  drilled,  the  wound  is  closed  without  drainage  by  deep 
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through  and  through  silkworm-gut  sutures.  If  suppuration  should  oc¬ 
cur,  neither  the  sutures  nor  the  cartilage  are  to  be  removed  unless  the 
infection  be  of  a  virulent  character.  We  have  had  two  pieces  of  car¬ 
tilage  and  one  piece  of  the  tibia  stay  in  place  and  unite  to  the  soft  tissues 
by  its  perichondrial  or  periosteal  surface  when  there  was  suppuration 


Fig.  168.  Showing  Operation  by 
S-shaped  Bone-cut,  that  length¬ 
ens  the  Jaw-bone  and  gives  a  Bet¬ 
ter  Closure  of  the  Mouth.  The 
silver  splints  at  the  site  of  the  bone- 
cut  are  absolutely  necessary  and  in¬ 
crease  the  risk  of  sepsis.  The  bone 
spaces  will  fill  in  satisfactorily,  but 
the  transverse  part  of  the  ‘  S  ’  cut 
must  be  in  hard  bone.  (Blair,  Oral 
Surgery.) 


Fig.  169.  Showing  a  Modifi¬ 
cation  of  the  Gunning  Splint 

THAT  MAY  BE  USED  FOR  ANY  CASE 
IN  WHICH  THE  JAWS  ARE  TO  BE 
held  Apart.  This  is  made  in 
two  pieces,  which  are  fastened  to¬ 
gether  after  each  half  has  been 
fixed  in  place.  Its  application  is 
very  much  simpler  than  is  that  of 
the  original  Gunning  splint.  (Blair, 
Oral  Surgery.) 


occurring  in  its  deep  surface.  In  one  of  the  cartilage  cases,  an  injection 
of  Beck’s  bismuth  paste  stopped  the  suppuration. 

Open  bite.  This  deformity  has  been  corrected  by  bone -cuts  shown 
in  Figs.  167  and  168  or  division  of  the  bone  at  the  angle.  Considerable 
difficulty  has  been  encountered  in  holding  up  the  mental  fragment  in  its 
new  position  owing  to  the  pull  of  the  suprahyoid  muscles.  This  is  best 
overcome  by  dressing  the  mouth  wide  open  (Fig.  169).  If  the  open 
bite  is  due  to  a  mal-union  at  the  angle,  then  this  latter  plan  cannot  be 
followed,  but  the  body  of  the  jaw  must  be  placed  and  maintained  in  its 
proper  position  at  once. 

Deformities  of  the  alveolar  process.  These  are  to  be  treated  ac¬ 
cording  to  the  type  encountered.  One  of  the  first  recorded  cases  of 
resection  of  the  jaw  for  correction  of  pure  deformity  was  by  Hullihan 
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of  West  Virginia  in  1848,  who  made  a  deep  resection  of  the  alveolar 
process  without  disturbing  its  contained  teeth  for  a  deformity  caused 
by  scar  contraction.  It  was  held  in  its  new  place  by  a  swaged  splint. 

The  correction  of  these  deformities  should  not  be  undertaken  by  the 
general  surgeon  without  the  aid  of  a  competent  dental  oral  surgeon. 
He  should  be  called  in  before  and  not  after  the  operation  is  done. 
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CHAPTER  I 


GENERAL  PRINCIPLES:  SKIN-GRAFTING 

Plastic  Surgery  is  the  method  by  which  a  surgeon  attempts  to 
remedy  some  deformity  or  to  restore,  as  far  as  possible,  a  lost  portion  of 
the  body.  It  is  also  the  means  by  which  a  surgeon  attempts  to  repair  an 
organ,  or  some  part  of  it  essential  to  the  carrying  on  of  its  proper 
function,  which  may  have  been  accidentally  damaged  or  injured  as  the 
result  of  some  operative  procedure.  For  centuries,  plastic  operations  on 
the  face  have  been  performed.  The  operation  of  rhinoplasty  appears  to 
have  been  known  to  and  practised  by  the  ancient  Egyptians.  The  In¬ 
dian  method  dates  from  very  early  times,  and  the  Italian  (Tagliacotian) 
•method  from  the  year  1597,  but  it  is  only  since  the  early  part  of  the 
last,  century  that  the  development  of  plastic  surgery  may  be  said  to  have 
taken  place.  In  1869  Reverdin  published  his  method  of  skin-grafting; 
afterwards,  Thiersch,  using  large  grafts,  obtained  more  satisfactory  re¬ 
sults  and  further  added  to  the  advancement  of  this  branch  of  surgery, 
which  until  quite  recent  years  was  concerned  with  the  restoration  of  a 
defect  which  was  on  the  surface  of  the  body.  At  the  present  time  the 
internal  organs  have  plastic  operations  performed  on  them,  and  even  the 
blood-vessels  have  been  successfully  sutured  after  having  been  partially 
divided. 

GENERAL  PRINCIPLES 

Sound  and  rapid  healing  is  essential  for  the  successful  performance  of 
plastic  operations.  The  patient  must  be  in  the  best  possible  state  of 
health,  and  the  neighbouring  tissues  free  from  disease.  These  operations 
must  be  deferred,  therefore,  till  such  conditions  are  present.  Failure  to 
obtain  the  desired  effect  by  the  first  operation  makes  subsequent  attempts 
less  likely  to  succeed,  as  such  failures  always  leave  behind  scar  tissue. 
The  best  results  are  obtained  with  fresh,  healthy  structures,  and  though 
it  is  possible  to  succeed  even  when  a  certain  amount  of  scar  tissue  is 
present,  the  ultimate  result  is  never  so  satisfactory  as  when  working 
with  the  normal  tissues.  In  some  cases  scar  tissue  may  have  to  be 
utilized,  but  it  can  never  be  relied  upon;  in  other  cases,  the  local  con¬ 
ditions  may  render  a  repetition  of  the  operation  impossible;  moreover, 
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it  is  possible  that  an  unsuccessful  plastic  operation  may  leave  the  patient 
in  a  worse  condition  than  that  before  it  was  attempted. 

An  attempt  to  do  too  much  at  one  operation  is  another  source  of 
failure.  It  is  better  to  avoid  trying  to  attain  the  total  restoration  of 
a  defect  when  the  tissues  are  scanty  and  to  proceed  by  stages  rather 
than  to  risk  a  complete  failure  as  the  result  of  one  operation.  By  a 
series  of  operations,  and  by  allowing  a  sufficiently  long  interval  to  elapse 


Fig.  170.  Closure  of  a  Large  Defect  ry  means  of  Flaps.  The  patient  was 
a  boy  aged  two  years,  who  had  a  large  part  of  his  scalp  torn  off  as  a  result  of 
a  street  accident,  b,  b  are  the  cranial  bones,  d  is  the  dura  mater  exposed  by 
the  removal  of  a  large  part  of  the  squamous  portion  of  the  temporal  bone,  which 
was  extensively  fractured  and  depressed,  and  ingrained  with  dirt.  The  dura  is 
shown  covered  with  granulations,  c,  c,  c  are  the  deeper  tissues  of  the  scalp  and 
pericranium;  e,  e,  the  edges  of  wound  in  the  scalp.  ( From  a  photograph.)  See 
also  Fig.  171. 

between  them,  it  is  sometimes  possible  to  make  use  of  the  same  tissues 
over  again.  It  is  courting  failure  to  attempt  plastic  surgery  on  the 
aged  or  very  feeble,  or  in  the  neighbourhood  of  active  disease,  e.g. 
syphilis  or  tubercle,  but  provided  these  diseases  are  cured  or  quiescent, 
excellent  results  may  be  obtained. 

Septic  infection  is  another  potent  cause  of  failure,  and  therefore 
special  attention  must  be  paid  to  the  details  of  asepsis  in  these  operations. 
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Methods  of  cutting  and  using  flaps.  Each  particular  case  has 
to  be  treated  on  its  merits,  success  often  depending  on  the  ingenuity  of 
the  operator.  Flaps  must  be  thick  and  include  the  subcutaneous  tissue, 
but  not  as  a  rule  the  deep  fascia,  so  that  their  vitality  is  not  impaired. 
Besides  the  skin,  flaps  containing  other  structures,  such  as  bone  or 


A 


C 


Fig.  171.  Method  of  closing  a  Large  Defect  by  means  of  Flaps. 
( Author’s  case.)  The  incisions  marking  out  the  flaps  are  parallel  to  the  lines  of 
the  vessels.  The  flap  f  was  taken  from  the  fronto-parietal  region,  and  the  flap 
G  from  the  occipital  region,  each  being  glided  into  its  new  position.  They  con¬ 
tained  all  the  layers  of  the  scalp  except  the  pericranium,  a,  which  is  exposed. 
a,  a,  a  are  silver  wire  sutures;  c,  c,  c,  silkworm-gut  sutures.  The  method  of 
using  silver  wire  and  lead  buttons  is  also  shown.  By  subsequent  operations  the 
defect  was  closed  more  completely.  ( From  a  photograph.) 

periosteum,  are  occasionally  employed,  as  in  some  of  the  operations 
for  restoration  of  the  nose.  I11  cutting  a  flap,  it  is  better,  whenever 
possible,  to  use  curved  rather  than  straight  incisions;  more  tissue  is 
in  this  way  obtained,  and  there  is  consequently  much  less  tension  when  it 
is  fixed  in  position.  The  incisions  marking  out  the  flap  should  be  made 
parallel  to  the  line  of  the  blood-vessels,  or  placed  so  as  to  interfere  with 
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the  vascular  supply  as  little  as  possible  (Fig.  171).  The  knife  must  be 
directed  towards  the  deep  fascia  so  that  the  blood-supply  to  the  skin, 
which  is  derived  from  the  subcutaneous  tissues,  is  not  cut  off,  and  care 
should  be  taken  that  the  flap  is  neither  button-holed  nor  scored  on  its 
deep  aspect.  Its  length  is  proportional  to  the  width  of  the  pedicle,  which 
should  be  as  broad  as  is  consistent  with  the  flap  being  accurately  and 
readily  applied  in  its  new  position ;  in  doing  so  the  pedicle  must  not  be 
twisted  or  stretched  to  such  an  extent  as  to  occlude  the  blood-vessels. 

The  raw  area  from  which  the  flap  has  been  taken  is  closed  by  under¬ 
mining  the  adjacent  skin  and  subcutaneous  tissues,  or  by  skin-grafting. 

The  method  most  frequently  employed  is  to  simply  glide  the  flap 
obtained  from  the  neighbourhood  of  the  defect  into  its  new  position, 
where  it  is  fixed  by  sutures  (Fig.  171)  ;  -extensive  wounds,  such  as  those 
left  by  the  removal  of  the  breast  for  carcinoma,  malignant  disease  of  the 
cheek,  &c.,  are  frequently  closed  in  this  manner.  Sometimes  the  flap 
Is  transplanted  from  another  part  of  the  body;  the  extent  and  complete¬ 
ness  of  the  union  with  the  surrounding  tissues,  especially  at  the  distal  end 
of  the  flap,  determines  the  time  when  it  is  safe  to  sever  the  pedicle;  on 
an  average  this  is  in  ten  or  fourteen  days.  The  flap  gradually  adjusts 
itself  to  its  new  surroundings,  and  there  is  ultimately  no  difference  in 
the  sensibility  of  it  and  that  of  the  adjacent  parts,  but  secondary 
operations  are  frequently  necessary  to  correct  various  irregularities  in 
the  flap. 

Flaps  may  also  be  employed  in  three  other  ways.  The  reversed 
flap ,  in  which  the  cuticle  is  directed  inwards  and  the  deep  surface  out¬ 
wards,  the  latter  being  covered  by  skin  grafts.  Superimposed  or  double 
flaps  (Fig.  214,  p.  413) ;  the  outer  or  raw  surface  of  a  reversed  flap  is 
covered  by  a  second  flap  with  its  cuticle  directed  outwards,  the  two  flaps 
having  their  raw  surfaces  in  apposition.  Instead  of  a  superimposed  flap, 
the  first  one  may  be  folded  on  itself  after  the  pedicle  has  been  divided 
(Fig.  213,  p.  411).  Gramdating  daps;  the  flap  is  dissected  up,  but  is  left 
attached  by  both  its  extremities  for  some  ten  to  fourteen  days,  or  longer 
if  necessary.  During  this  time,  i.e.  whilst  it  is  granulating,  the  deep  sur¬ 
face  of  the  flap  is  prevented  from  uniting  to  the  adjacent  tissues,  by  the 
insertion  of  a  sterilized  piece  of  protective.  The  vitality  of  the  flap  in  its 
new  position  is  more  likely  to  be  assured  after  the  pedicle  is  divided 
if  its  deeper  parts  are  granulating.  This  method  of  using  a  flap  has 
some  advantages.  In  the  first  place,  it  may  be  cut  much  longer  in 
proportion  to  its  width,  without  fear  of  sloughing;  as  a  rule  the  length 
should  not  exceed  three  times  its  width,  these  dimensions  being  marked 
out  according  to  the  size  of  the  area  to  be  covered,  due  allowance  being 
made  for  shrinkage.  The  limits  of  the  flap  having  been  determined, 
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it  is  dissected  lip  freely,  carefully,  and  completely  throughout  its  whole 
extent  down  to  the  deep  fascia  or  aponeurosis.  At  the  end  of  ten  to 
fourteen  days  the  flap  will  have  become  thick  and  vascular  ;  one  pedicle 
may  then  be  divided  and  the  flap  turned  into  the  place  prepared  for 
its  reception.  Secondly,  such  a  flap  will  adhere  in  a  short  time  if  care 
is  taken  to  excise  and  divide  every  portion  of  cicatricial  tissue  and  to 
have  a  freshly  made  raw  surface;  two  weeks  is  an  average  time  for 
adequate  vascular  union  to  occur  in  its  new  position,  but  the  final  sever¬ 
ance  of  the  flap  is  a  matter  of  some  importance  and  must  depend  on  the 
amount  and  soundness  of  the  union  which  has  taken  place.  The  dis¬ 
advantage  of  this  method  of  ‘  granulating  flaps  ’  is  that  it  is  very  com¬ 
plicated  and  cannot  often  be  employed. 

In  the  Indian  and  French  methods  the  flap  is  taken  from  the  parts 
adjacent  to  the  area  to  be  occupied  by  it.  In  the  Italian  ( Tagliacotian ) 
method  the  flap  is  derived  from  a  distal  part,  such  as  one  of  the  arms. 

Whenever  a  flap  is  being  used  to  close  a  cicatrizing  area,  the  scar 
tissue  must  be  removed  and  the  edges  carefully  refreshed  so  that  every¬ 
where  there  is  a  fresh  raw  surface  on  which  to  place  it.  At  the  same  time 
•care  must  be  taken  not  to  remove  too  much  of  the  scar  tissue  without 
some  good  reason.  Immediate  and  secure  union  of  the  refreshed  sur¬ 
faces  with  the  flap  is  most  essential,  and  therefore  they  must  be  carefully 
fixed  in  position  by  sutures  with  a  minimum  amount  of  tension.  If 
the  edges  are  not  in  perfect  apposition  at  all  points  a  good  result  may 
still  be  obtained,  and  attempts  to  obtain  a  complete  apposition  should 
not  be  made  at  the  expense  of  undue  tension  or  dragging  on  the  flap. 
The  position  of  the  flap  is  maintained  by  sutures,  with  or  without  some 
form  of  retentive  apparatus  (as  in  the  Tagliacotian  operations). 

Methods  of  suturing.  The  suturing  is  most  important,  and  a  good 
deal  of  the  success  or  want  of  success  of  a  plastic  operation  depends 
on  this  factor.  Of  the  many  materials  used  for  sutures,  silkworm-gut 
and  silver  wire  are  the  best.  Catgut  may  be  used  for  buried  sutures 
and  for  uniting  mucous  membranes.  The  great  advantage  of  silkworm- 
gut  is  that  it  does  not  absorb  moisture,  and  is  only  slightly  irritating 
unless  tied  tightly.  Fine  horsehair,  sterilized  by  boiling,  may  be  used 
for  delicate  tissues,  whenever  it  is  important  to  avoid  stitch  marks 
and  when  the  parts  can  be  readily  brought  into  apposition,  but  fine 
silkworm-gut  is  equally  efficient.  Whatever  material  is  chosen,  all 
sutures  should  be  just  tight  enough  to  hold  the  parts  in  apposition,  and 
there  must  be  no  tension  or  dragging  after  they  are  tied. 

As  soon  as  the  knot  is  tied  the  effect  on  the  flap  and  skin  should 
be  noticed.  Any  suture  which  is  causing  tension  produces  an  area  of 
whiteness,  which  pexsists  in  the  parts  adjacent  to  it.  If  a  suture  is 
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not  tied  too  tightly  the  blanching  which  follows  its  insertion  passes  away 
in  a  few  minutes,  and  is  followed  by  a  red  blush.  After  the  operation 
there  is  always  some  swelling  of  the  flap  and  tissues  around  it;  a  stitch, 
therefore,  which  appears  to  be  slack,  will  become  tighter,  and  if  any 


Fig.  172.  Different  Methods  of  using  Sutures,  a,  a  are  silver  wires 
used  as  deep  sutures,  and  passed  some  distance  from  the  edges.  The  ends  of  the 
wire  are  twisted  round  one  another,  b,  b  are  ‘  relief  of  tension/  or  ‘  relaxation  ’ 
sutures,  fastened  to  leaden  buttons.  The  smaller  figure  shows  more  clearly  how 
the  wire,  w,  is  fastened  to  the  button,  c,  c,  c  are  the  superficial,  or  ‘  stitches  of 
apposition  ’,  passed  not  far  from  the  edges.  Instead  of  being  interrupted,  it  is 
often  preferable  to  put  them  in  as  a  continuous  stitch.  There  should  be  no  ten¬ 
sion  at  all  on  these  stitches. 

are  tied  too  tightly,  a  zone  of  inflammation  with  a  greater  degree  of 
swelling  will  follow.  The  pressure  of  the  stitch  may  lead  to  a  local 
sloughing,  and  therefore  prevent  primary  union,  and  should  this  happen 
around  several  of  them,  a  considerable  area  of  the  flap  may  be  destroyed. 
Under  these  circumstances,  the  advent  of  sepsis  is  not  infrequent  and 
further  sloughing  takes  place,  resulting  in  complete  or  partial  failure  of 
the  operation. 
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It  is  often  necessary  to  use  deep  or  f  relief  of  tension  ’  stitches  in 
addition  to  those  uniting  the  edges.  They  should  be  passed  at  some  dis¬ 
tance  from  the  margins  (Figs.  171  and  172)  and  tied  only  just  tight 
enough  to  bring  the  deep  parts  into  apposition.  Silver  wire  may  be  em¬ 
ployed  for  these  stitches.  The  ends  of  the  wire  may  be  passed  through  a 
leaden  button  and  fixed  by  fastening  them  to  the  button  in  ‘  a  figure-of- 
eight/  or  they  may  be  loosely  twisted  round  one  another  (see  Figs.  171 
and  172).  Under  each  button  a  pad  of  gauze  must  be  placed  to  prevent 
local  sloughing  from  its  pressure.  In  the  absence  of  the  silver  wire  and 
buttons,  stout  silkworm-gut,  fastened  to  small  pieces  of  india-rubber 


Fig.  173.  The  Method  of  using  India-rubber  Tubing  and  Silkworm-gut 
as  ‘  Relief  of  Tension  ’  Sutures.  The  gut  is  first  passed  through  one  piece  of 
the  tubing,  then  through  the  tissues,  and  finally  through  the  other  piece  of  tubing. 
As  it  is  tightened,  the  edges  of  the  raw  area  will  be  approximated,  and  they  are 
then  united  by  the  superficial  sutures. 

tubing,  does  excellently  (Fig.  173).  When  these  sutures  are  applied  it  is 
generally  possible  to  bring  the  edges  together  without  tension  by  the 
superficial  stitches  or  stitches  of  apposition.  If  they  cannot  be  completely 
united,  as  much  as  possible  should  be  sutured,  and  the  unclosed  portions 
will  heal  by  granulating,  or  if  an  area  of  some  size  remains,  it  may  be 
skin-grafted.  In  passing  the  sutures,  those  should  be  inserted  first  which 
bring  the  important  points  opposite  to  one  another  and  all  the  deep  be¬ 
fore  the  superficial  ones. 

The  deep  and  ‘  relief  of  tension  ’  stitches  may  be  removed  about  the 
fourth  or  fifth  day;  as  a  rule  they  should  not  be  left  longer  than  a  week. 
A  little  local  ulceration  may  follow  from  the  pressure  of  the  button,  if 
one  is  used.  The  remaining  stitches  are  removed  when  the  edges  appear 
to  be  firmly  united,  or  at  such  times  as  may  appear  to  be  advisable. 

When  the  flap  is  taken  from  a  distal  portion  of  the  body,  such  as 
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a  limb,  it  is  necessary  to  fix  the  limb  to  the  part  being  restored.  A  special 
apparatus  may  be  required,  or  a  casing  of  plaster  of  Paris  may  be  em¬ 
ployed.  Trials  should  be  made  before  the  operation  is  performed  in 
order  to  find  the  most  comfortable  and  tolerable  position  of  the  limb, 
and  the  pedicle  in  these  cases  should  be  wide,  so  that  the  flap  may  be  as 
long  as  possible  and  capable  of  being  adjusted  without  tension. 

THE  CLOSURE  OF  TRIANGULAR  GAPS 

1.  If  the  gap  is  small  and  forms  an  equilateral  triangle,  the  edges 
may  be  brought  into  apposition  simply  by  undercutting  them. 

2.  If  the  gap  is  large,  one  of  the  following  methods  may  be  used : — 

(a)  An  incision,  b  d,  continues  the  side  a  b.  The  triangular  flap 

a  b  d 


c 


Fig.  174.  Method  of  closing  a  Triangular  Gap  of  Small  Size.  By 
making  an  incision,  b  d,  the  flap  c  b  d  can  be  raised  so  as  to  allow  b  c  and  a  c 
to  be  united  by  sutures,  as  in  the  figure.  More  accurate  apposition  may  be  ob¬ 
tained  by  the  use  of  a  continuous  suture. 


c  b  d,  consisting  of  skin  and  subcutaneous  tissue,  is  then  dissected  up 
to  allow  b  c  to  be  sutured  to  a  c  (Fig.  174). 

(b)  If  one  flap  is  not  sufficient,  another  similar  flap,  e  a  c,  may  be 
raised  from  the  opposite  side  of  the  triangle  and  the  edges  a  c  and  b  c 
brought  together  in  the  middle  of  the  gap.  If  there  is  much  tension  on 
the  flaps,  parallel  incisions  may  be  made  beyond  the  points  d  and  e. 
When  the  flaps  are  in  position,  oval-shaped  gaps  are  left  which  will  heal 
by  granulation,  or  these  may  be  closed  by  further  undercutting  the  tissues 
around  them  (Fig.  175). 

(c)  Instead  of  a  straight  incision,  a  curved  incision,  as  in  Fig.  176, 
p.  362,  is  often  preferable  for  marking  out  the  flaps  when  the  defect  is 
large,  and  when  it  is  desirable  to  have  a  scar  as  little  evident  as  possible. 
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THE  CLOSURE  OF  QUADRILATERAL  GAPS 

A  gap,  a  b  c  d,  may  be  closed  by  making  the  incisions  b  e  and  d  f 
and  dissecting  up  the  flap  e  b  d  f  so  that  b  d  and  a  c  can  be  united  by 
stitches  (Fig.  178,  p.  363).  If  one  flap  is  insufficient,  a  second  flap, 
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Fig.  175.  Method  of  closing  a  Triangular  Gap  of  Large  Size.  In  A  the 
lines  e  a  and  b  d  represent  the  incisions  made  to  allow  of  the  flaps  e  a  c  and 
d  b  c  being-  raised,  so  that  a  c  and  b  c  may  be  united  by  sutures  as  in  B.  If 
there  is  much  tension  on  the  flaps,  incisions,  in  A  represented  by  the  vertical 
dotted  lines,  may  be  made  to  allow  the  edges  to  be  readily  approximated,  and  the 
oval-shaped  gaps  left  by  making  these  incisions  are  shown  in  B. 


g  a  c  h,  may  be  obtained  from  the  opposite  side  of  the  gap  by  making 
the  incisions  G  a  and  h  c  and  sliding  the  two  flaps  inwards  over  the 
gap,  so  that  a  c  and  b  d  meet,  and  are  united  by  sutures.  These  inci¬ 
sions  must  be  sufficiently  long  to  allow  the  flaps  to  meet  without  tension 
(Fig.  179,  p.  364). 
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THE  CLOSURE  OF  ELLIPTICAL  GAPS 

This  may  often  be  effected  by  simply  undermining  the  skin  around  the 
edges  of  the  gap  (Fig.  180,  p.  365),  or  by  means  of  a  curved  incision, 
e  d  f,  parallel  to  one  of  its  margins.  An  incision,  c  d,  divides  the  area 
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Fig.  176.  Method  of  closing  a  Triangular  Gap  by  using  a  Curved 
Incision.  The  flap  c  b  d  is  dissected  up  and  b  c  united  to  a  c. 

e  a  b  f  into  two  flaps,  edca  and  f  d  c  b,  which  are  glided  over  the  raw 
area  so  that  a  c  and  b  c  are  united  to  the  edge  a  g  b  (Fig.  181,  p.  366). 

In  the  closure  of  any  defect,  attention  must  be  paid  to  the  following 
points  :  ( 1 )  As  far  as  possible  the  incisions  should  be  made  parallel  to  the 
lines  of  the  vessels,  and  the  division  of  important  nutrient  arteries  must 


Fig.  177.  Method  of  closing  a  Large  Triangular  Defect  by  means  of 
Flaps.  A  quadrilateral  flap,  f  d  a  c  and  G  e  b  c,  is  raised  on  each  side  of  the 
defect  and  then  glided  inwards,  so  that  a  c  and  b  c  are  in  contact  and  united  by 
sutures. 

be  avoided;  (2)  the  incisions  should  be  made  in  the  natural  lines  of 
cleavage  of  the  skin;  the  scars  will  then  be  least  visible;  (3)  free  under¬ 
cutting  of  the  adjacent  subcutaneous  tissue,  provided  the  whole  or  greater 
part  of  it  is  taken  up  and  the  skin  is  not  scored  on  its  deep  aspect. 
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Skin-grafting  is  one  of  the  most  important  and  widely  applicable 
forms  of  plastic  surgery.  It  may  be  used  when  other  methods  are  not 
suitable  or  available,  or  in  conjunction  with  them,  and  is  most  valuable 
in  obtaining  rapid  and  sound  healing,  not  only  of  granulating  wounds 
but  also  of  large  freshly-made  wounds,  which  cannot  otherwise  be 


c  d  r 
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Fig.  178.  Method  of  closing  a  Small  Quadrilateral  Defect.  A.  The 
incisions  b  e  and  d  f  are  made,  continuing  the  sides  a  b  and  c  d  of  the  gap 
outwards  into  the  surrounding  tissues.  A  flap,  e  b  d  f,  is  raised  sufficiently  freely 
to  allow  b  d  to  be  sutured  to  a  c  without  tension.  This  is  accomplished  by 
making  b  e  and  d  f  longer  than  they  are  here  represented. 

B.  The  flap  is  in  position,  and  its  edges  are  sutured  to  those  of  the  defect. 


closed.  It  is  often  required  when  large  raw  surfaces  are  left,  such  as 
follow  burns,  sloughing  of  the  skin  after  cellulitis  and  injuries,  ulcers, 
extensive  lupus,  and  the  large  wounds  remaining  after  removal  of  a 
rodent  ulcer  or  a  cancer  of  the  breast,  &c.  In  such  cases,  a  sound  supple 
scar  is  desirable,  and  whenever  it  is  important  to  avoid  contraction, 
one  of  the  methods  of  skin-grafting  may  be  employed.  To  obtain  these 
results  it  is  essential  to  carry  out  the  operation  with  great  attention  to  the 
principles  which  underlie  its  successful  performance.  Moreover  the 
general  state  of  health  of  the  patient  plays  an  important  part,  and  unless 
all  these  details  are  attended  to,  the  result  will  be  a  failure. 

The  first  point  is  that  the  raw  surface  to  be  grafted  must  be  healthy, 
or  if  it  be  an  ulcer,  it  must  have  commenced  to  heal,  as  shown  by  the 
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presence  of  a  thin  bluish-red  epithelial  line  at  its  edges.  When  these  con¬ 
ditions  are  present,  the  sooner  the  raw  area  is  grafted  the  better  will  be 
the  ultimate  result,  because  the  amount  of  contraction  will  be  the  least 
possible.  A  large  raw  surface  left  by  the  removal  of  a  tumour  may  be 
grafted  at  once.  It  is  useless  to  attempt  to  graft  a  septic  ulcer  or  wound. 

Secondly,  the  tissues  in  the  neighbourhood  of  the  area  to  be 
grafted  must  be  in  a  healthy  condition.  If  they  are  congested  or  in- 
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Fig.  179.  Method  of  closing  a  Large  Quadrilateral  Defect.  A.  Two 
flaps  (one  from  each  side  of  the  defect)  are  dissected  up,  in  a  manner  similar  to 
that  shown  in  Fig.  178.  B.  They  are  then  pulled  towards  the  centre  of  the  defect 
and  the  apposing  edges  sutured. 


flamed,  or  otherwise  diseased,  the  grafts  are  certain  not  to  take,  and 
therefore,  before  the  operation  is  undertaken,  every  means  must  be 
employed  to  get  the  parts  into  a  healthy  condition.  It  is  well  recognized 
that  many  ulcers  show  no  signs  of  healing  so  long  as  the  surrounding 
tissues  are  diseased.  This  may  be  due  to  local  and  general  causes, 
and  before  undertaking  skin-grafting  any  such  influences  must  be 
remedied;  thus*  in  the  case  of  a  chronic  ulcer  of  the  leg,  varicose 
veins  may  require  removal,  or  if  the  ulcer  is  due  to  tertiary  syphilis, 
the  patient  must  be  given  anti-syphilitic  remedies.  Tertiary  syphilis 
in  itself  is  not  necessarily  a  contra-indication  to  skin-grafting,  and  very 
successful  results  may  be  obtained  in  such  patients  provided  the  general 
health  of  the  patient  and  local  conditions  are  satisfactory.  In  fact,  it 
may  be  said  that  if  the  ulcer  shows  signs  of  healing  as  evidenced  by  the 
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State  of  the  edges,  the  patient’s  general  health  is  such  that  the  grafting 
will  probably  be  successful.  In  old  and  feeble  patients  with  a  poor 
circulation,  or  in  diabetics  or  those  with  extensive  disease  of  the  lungs, 
skin-grafting  will  not  succeed. 

Thirdly,  the  situation  of  the  raw  surface  to  be  grafted  has  an  impor¬ 
tant  bearing  on  the  result.  Absolute  rest  and  firm  pressure  are  essential 
to  success,  and  therefore  in  parts  of  the  body,  such  as  the  limbs,  a 
successful  result  is  more  frequent  than  where  immobility  is  less  easy 


* 


Fig.  180.  The  Closure  of  an  Elliptical  Area  by  undermining  the 
Skin  and  Subcutaneous  Tissues  around  it.  The  dotted  lines  indicate  the 
extent  to  which  this  should  be  done.  The  edges  are  then  united  by  a  continuous 
or  interrupted  suture. 

to  secure,  e.g.  the  neck  and  back.  In  the  neighbourhood  of  joints, 
excellent  and  permanent  results  may  be  obtained  provided  that  care 
is  taken  to  prevent  movements  being  carried  out  too  soon  after  the 
raw  surface  has  been  grafted  and  healed.  Lastly,  the  after-treatment 
is  most  important. 

The  principles  of  the  operation  itself  may  be  considered  under  the 
following  heads : — 

1.  The  preparation  of  the  raw  area  to  be  grafted,  and  of  the  area 
from  which  the  grafts  are  to  be  taken. 

2.  The  method  of  grafting. 

3.  The  after-treatment. 

The  preparation  of  the  raw  area  to  be  grafted.  It  has  been 
pointed  out  that  the  raw  area  must  be  as  aseptic  as  possible  and  there¬ 
fore  means  must  be  taken  to  obtain  this  condition.  The  surrounding 
skin  must  be  shaved  and  thoroughly  washed  with  ether  soap  and  water,  or 
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ordinary  soap  and  turpentine  may  be  used,  the  parts  being  thoroughly 
scrubbed  with  a  nail-brush.  The  skin  is  then  washed  with  i  in 
500  biniodide  of  mercury  in  spirit  and  afterwards  with  1  in  2,000  per- 
chloride  of  mercury  lotion.  If  an  ulcer,  hot  fomentations  are  applied  and 
changed  every  three  or  four  hours.  The  fomentations  may  be  made 
with  boro-glyceride,  sanitas  and  water,  or  chlorinated  soda  if  the  ulcer 
is  very  foul. 

The  use  of  strong  germicides  may  be  discussed  here.  There  is  no 
doubt  that  these  are  very  efficacious  in  destroying  septic  granulations, 
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Fig.  181.  Closure  of  a  Large  Elliptical  Area  by  means  of  Flaps.  In 
A  the  curved  incision  e  d  f  is  made  parallel  to  the  edge  a  c  b,  and  the  inter¬ 
vening  portion  of  skin  and  subcutaneous  tissue  is  divided  by  the  incision  d  c 
into  two  flaps,  which  are  glided  over  the  raw  area,  and  sutured  as  in  B.  The 
tissues  on  the  outer  side  of  e  d  f  and  a  g  b  may  require  to  be  undermined,  so 
that  the  edges  may  be  sutured  without  tension. 

but  they  also  impair  the  vitality  of  the  underlying  healthy  tissues,  and 
should  therefore  be  only  used  sparingly  and  at  the  commencement  of  the 
preparatory  treatment.  It  is  unnecessary  to  use  any  such  agents  when  the 
ulcer  is  not  very  foul ;  they  lower  the  vitality  of  the  young  growing  cells 
and  render  them  more  susceptible  to  any  micro-organisms  which  may  gain 
access  to  the  wound.  Of  these  powerful  germicides,  undiluted  carbolic 
acid  is  the  best :  it  is  applied  by  dipping  a  small  piece  of  sponge  or  wool 
into  the  acid,  thoroughly  rubbing  the  surface  of  the  granulations  and 
edg-es  of  the  ulcer,  and  allowing  it  to  act  for  some  minutes.  A  good  deal 
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of  pain  is  temporarily  produced,  but  it  passes  off  in  a  short  time.  An¬ 
other  efficacious  way  of  getting  rid  of  the  foul  granulations  is  to  scrape 
them  with  a  sharp  spoon,  whilst  the  patient  is  under  a  general  anaesthetic. 

Whilst  the  preparatory  treatment  is  being  carried  out,  every 
means  should  be  taken  to  improve  the  local  conditions,  the  skin 
surrounding  the  ulcer  being  regularly  washed  and  disinfected.  Eighteen 
or  twenty-four  hours  previous  to  the  operation,  the  whole  region  is 
again  purified  and  enveloped  in  a  dressing  of  sterilized  gauze,  wrung 
out  of  1  in  2,000  perchloride  of  mercury,  covered  with  protective  and 
bandaged. 

The  preparation  of  the  area  from  which  the  grafts  are  to 
be  taken.  The  area  from  which  the  grafts  are  taken  should  be  as 
free  from  hairs  as  possible.  The  front  of  the  thigh,  the  flexor  aspect 
of  the  arm  or  forearm,  will  therefore  usually  be  the  sites  selected. 
The  skin  must  be  thoroughly  disinfected  by  scrubbing  with  ether  soap, 
spirit  and  biniodide  lotion  (1  in  500),  followed  by  1  in  2,000  perchloride, 
and  then  a  dressing  wrung  out  of  the  latter  lotion  and  covered  with 
gutta-percha  tissue  is  put  on.  It  is  advisable  to  do  this  preparation 
forty-eight  hours  before  the  operation,  and  to  repeat  it  in  twenty-four 
hours’  time. 

The  method  of  grafting.  Under  this  heading  the  following 
points  have  to  be  considered  : — 

1.  The  final  preparation  of  the  ulcer. 

2.  The  cutting  of  the  grafts. 

3.  The  dressing  and  after-treatment. 

1.  The  final  preparation  of  the  ulcer.  The  patient  having 
been  anaesthetized,  the  ulcer  is  first  scraped  with  a  sharp  spoon,  to  remove 
the  soft  granulations  and  to  leave  a  smooth,  raw,  even  bed  of  new-formed 
fibrous  tissue.  The  edges  of  the  ulcer  must  be  removed  at  the  same  time, 
either  by  scraping  or  cutting  them  away.  The  raw  surface  bleeds  freely, 
and  it  is  essential  to  arrest  the  haemorrhage,  after  having  first  washed 
away  the  separated  granulation  tissue  by  douching  with  1  in  2,000  per¬ 
chloride  of  mercury  lotion,  followed  by  sterilized  normal  saline  solution. 
Pressure  is  the  most  efficient  means  of  arresting  the  bleeding.  A 
sufficiently  large  piece  of  dextrinized  protective  or  gutta-percha  tissue, 
which  has  previously  been  sterilized  by  keeping  it  for  a  prolonged  time 
in  1  in  20  carbolic  acid  lotion,  is  laid  flat  on  the  raw  surface  and  covered 
by  layers  of  gauze.  A  sterilized  bandage  is  then  firmly  applied  out¬ 
side  the  gauze,  or,  if  the  area  is  small,  an  assistant  can  make  the  desired 
pressure  manually.  It  is  well  to  make  some  small  holes  in  the  protective, 
which  must  be  rinsed  in  sterilized  salt  solution  or  boracic  acid  lotion 
before  it  is  used.  The  protective  or  gutta-percha  tissue  is  applied  to  the 
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raw  surface  in  preference  to  making  direct  pressure  by  gauze,  because  the 
latter  adheres  to  the  raw  surfaces,  and  when  removed  fresh  bleeding 
occurs.  One  of  the  most  essential  points  to  be  attended  to  is  that  there 
should  be  no  oozing  going  on  when  the  grafts  are  placed  in  position. 
Whilst  the  haemorrhage  is  being  arrested,  the  grafts  are  prepared,  but 
before  doing  this  it  is  advisable  for  the  operator  to  thoroughly  dis¬ 
infect  his  hands  or  to  put  on  sterilized  gloves  and  during  the  remainder 


Fig.  182.  Thiersch’s  Method  of  Skin-grafting.  To  show  how  the  knife 
should  be  held,  and  the  position  of  the  hands  to  steady  and  make  tense  the  skin. 
On  the  right  leg  it  is  convenient  to  cut  the  grafts  from  below  upwards  and  in  the 
reverse  direction  on  the  left  leg. 

of  the  operation  to  use  sterilized  salt  solution  or  dilute  boracic  acid 
lotion. 

2.  The  cutting  of  the  grafts.  There  are  three  methods  of  cut¬ 
ting  the  grafts  1  ( 1 )  Thiersch's ,  (2)  Reverdiri s,  (3)  Wolfe's.  Thiersch’s 
is  the  best  and  most  widely  applicable  method,  but  there  are  occasions 
when  it  may  be  desirable  to  use  one  of  the  other  methods.  Whichever 
is  employed  the  utmost  delicacy  and  care  in  handling  the  grafts  must 
be  exercised. 

1.  Thiersch's  method  (Figs.  182  and  183).  The  grafts  consist  of  the 
whole  thickness  of  the  epidermis  together  with  the  superficial  portion  of 
the  cutis  vera,  so  that  the  tips  of  the  papillae  are  just  severed.  If  the 
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grafts  are  cut  too  thick  they  curl  up  and  become  very  difficult  to  manipu¬ 
late.  The  proper  thickness  of  the  grafts  is  obtained  when  the  raw  sur¬ 
face  left  by  their  removal  shows  numerous  minute  punctiform  haemor¬ 
rhages.  If  this  thickness  of  skin  only  is  removed  no  scarring  follows. 
In  the  course  of  time  it  becomes  almost  impossible  to  distinguish  the 
place  from  which  the  grafts  were  taken,  though  a  certain  amount  of 
light  brown  pigmentation  may  be  left;  in  fact  the  same  site  can  be  used, 
if  necessary,  for  providing  a  second  series  of  grafts. 


Very  few  simple  instruments  are  required;  these  are  a  knife,  a 
pair  of  scissors,  dissecting  forceps,  a  couple  of  fine  probes,  and  possibly 


Fig.  183.  Thiersch’s  Method  of  Skin-grafting.  The  grafts  are  shown 
in  position  on  the  area  to  be  covered.  The  overlapping  of  the  grafts,  and  of  the 
latter  over  the  edges  of  the  raw  area,  is  shown. 


a  broad  smooth  metallic  spatula  (Fig.  184)  for  transferring  the  grafts. 
Thiersch’s  razor,  which  has  a  broad  flat  surface  (Fig.  185),  is  used  by 
many  surgeons,  but  an  amputating  knife  with  a  blade  four  or  five  inches 
long  is  the  best  kind  of  knife  to  use.  Whatever  kind  of  cutting  instru¬ 
ment  is  employed,  it  must  be  extremely  sharp  in  order  to  work  easily; 
therefore  in  sterilizing  it  some  means  must  be  taken  to  protect  the  edge. 
Whilst  the  grafts  are  being  cut  the  blade  should  be  kept  moistened  with 
normal  saline  solution  or  boracic  acid  lotion;  unless  this  is  done  the 
grafts  adhere  to  the  blade  and  curl  up. 

The  skin  is  kept  as  tightly  stretched  as  possible  in  the  long  axis  of 
the  limb,  the  assistant  placing  his  hands  one  above  and  the  other  below 
the  selected  area  (Fig.  182).  The  operator  grasps  the  limb  from  behind 
forwards  with  his  left  hand  and  keeps  it  on  the  stretch  in  a  lateral  direc¬ 
tion,  at  the  same  time  pushing  the  muscles  forwards  so  as  to  have  a  flat 
surface.  The  blade  of  the  knife  is  placed  at  such  an  angle,  that  when  it 
penetrates  the  skin,  the  graft  shall  be  of  the  requisite  thickness.  The 
graft  is  cut  by  a  rapid,  even,  lateral  sawing  movement  and  should  be  as 
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large  as  possible.  With  practice,  grafts  four  or  five  inches  or  more  in 
length  and  two  inches  wide  may  be  easily  cut.  The  final  severance  of  the 
graft  is  often  best  accomplished  by  cutting  with  scissors.  The  number 
required  will  depend  on  the  size  of  the  raw  area  to  be  covered  and  the  size 


Fig.  184.  A  Broad  Smooth  Metallic  Spatula  for  transferring  the 

Skin  Grafts. 

of  the  individual  grafts.  If  many  are  needed,  each  one  as  it  is  cut  may 
be  left  lying  on  the  bleeding  surface  or  may  be  transferred  to  normal 
saline  solution  at  a  temperature  of  ioo°  F.  Either  of  these  methods  is 
preferable  to  the  immediate  transference  of  each  graft  to  the  area  to 
be  covered. 

The  dressing  is  cautiously  removed  from  the  raw  area  and  any  blood 
is  carefully  wiped  away  from  its  surface.  The  graft  is  gently  lifted  by 


Fig.  185.  Thiersch’s  Knife  for  cutting  Skin  Grafts. 

the  forceps,  or  if  it  is  large,  placed  on  the  spatula  with  the  raw  surface 
downwards,  and  transferred  to  the  wound,  where,  by  means  of  the  probe, 
it  is  uniformly  and  evenly  spread  out.  Each  graft  must  be  placed  in 
close  contact  with  its  neighbour  or  their  edges  be  allowed  to  overlap; 
if  this  is  not  done  any  uncovered  area  would  become  covered  with  skin, 
but  the  scar  at  such  places  is  likely  to  be  thin  and  to  break  down.  The 
margins  of  the  ulcer  or  wound  should  likewise  be  overlapped  by  the  grafts 
for  about  one-eighth  or  a  quarter  of  an  inch  (Fig.  183).  No  air  or  fluid 
must  be  allowed  to  remain  between  the  under  surface  of  a  graft  and  the 
raw  area.  Any  such  accumulation  may  be  got  rid  of,  by  making  firm 
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pressure  on  the  grafts  by  means  of  long  broad  pieces  of  sterilized  pro¬ 
tective  grasped  at  each  end  and  stretched  tightly  across  the  grafts.  Once 
the  grafts  are  in  position,  every  care  must  be  taken  not  to  displace  them. 

2.  Reverdin’s  method.  This  method  consists  of  snipping  off  small 
pieces  of  the  superficial  layers  of  the  epidermis  and  placing  them  on  the 
surface  of  the  ulcer  at  short  distances  (half  an  inch)  from  each  other. 
These  pieces  form  foci  from  which  the  epithelium  spreads  over  the  ulcer 
and  if  the  grafts  be  placed  close  enough  together  the  ulcer  is  soon 
cicatrized.  If  the  separate  growths  of  epithelium  do  not  coalesce,  the 
intervening  granulation  tissue  becomes  converted  into  bands  of  scar 
tissue,  which  is  very  likely  to  be  the  starting-point  of  fresh  ulceration. 

This  method  is  inferior  to  Thiersch’s,  but  it  is  useful  in  some  cases  of 
burns  on  the  face  and  in  large  burns  on  the  trunk  when  the  whole  area 
cannot  be  covered  in  by  the  Thiersch  grafts.  It  hastens  the  healing  pro¬ 
cess  and  to  some  extent  diminishes  the  amount  of  subsequent  contraction. 

3.  Wolfe's  method.  The  whole  thickness  of  the  skin  without  any 
of  the  subcutaneous  fat  is  employed  to  form  the  graft.  The  size  of  the 
graft  must  be  larger  than  the  area  to  be  covered  to  allow  for  the  con- 

t  traction  of  the  skin,  and  it  must  be  taken  from  some  part  (usually  the 
thigh)  where  the  cicatrization  of  the  wound  left  by  its  removal  will 
produce  the  least  amount  of  inconvenience. 

The  graft  must  be  taken  from  a  part  of  the  body  which  is  free  from 
hair,  as  the  normal  structures  in  the  skin  are  neither  absorbed  nor  de¬ 
stroyed.  The  whole  of  the  fat  is  removed,  and  the  graft  is  well  stretched 
before  placing  it  in  position.  It  may  be  fixed  by  means  of  a  few  stitches. 
When  successful  this  method  provides  a  thick  and  complete  covering  for 
the  part.  The  amount  of  scar  tissue  is  greatly  diminished,  and  thereby 
the  tendency  to  reproduction  of  the  deformity.  It  is  therefore  especially 
useful  for  cases  of  burns  of  the  hands  and  fingers. 

Instead  of  a  portion  of  skin,  the  healthy  prepuce  removed  by  circum¬ 
cision  may  be  employed;  but  it  is  not  easy  to  sterilize,  and  there  is  a 
great  tendency  for  it  to  curl  up.  It  should  be  divided  into  small  por¬ 
tions,  which  are  placed  close  to  one  another. 

The  objection  to  the  method  is  that  it  is  not  so  successful  as 
Thiersch’s :  part  or  even  the  entire  central  portion  of  the  graft  may 
slough;  in  any  case  the  superficial  epithelium  is'  shed  in  the  course  of  a 
few  days,  but  provided  the  deeper  part  remains,  the  wound  is  speedily 
covered  in. 

3.  The  Dressing  and  After-treatment.  As  soon  as  all  the 

grafts  are  in  position,  they  are  covered  by  a  sterilized  layer  of  protective 
or  a  perforated  piece  of  thin  silver  foil,  outside  which  a  thick  layer  of 
sterilized  gauze  is  applied,  and  the  whole  is  firmly  and  uniformly  band- 
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aged.  If  necessary  some  sort  of  splint  may  be  used.  Complete  and 
absolute  rest  must  be  secured,  in  order  that  the  grafts  may  adhere  to 
the  raw  surface.  The  place  from  which  the  grafts  were  obtained  is 
dressed  in  a  similar  manner,  this  dressing  being  left  undisturbed  for  a 
week  or  ten  days,  by  which  time  the  surface  will  usually  be  healed. 

The  dressing  on  the  grafted  surface  will  require  changing  about  the 
fourth  or  fifth  day.  In  those  cases  where  the  asepticity  of  the  wound 
is  certain,  it  is  possible  to  defer  the  first  dressing  for  a  week.  Especial 
care  must  be  taken  not  to  disturb  the  grafts  during  the  removal  of  the 
protective,  and  if  on  removal  of  the  gauze  there  is  no  pus  or  discharge 
the  protective  need  not  be  disturbed.  To  detach  the  protective,  plenty 
of  normal  saline,  or  i  in  4,000  perchloride  of  mercury  lotion,  must  be 
used.  If  the  grafts  are  of  a  pink  or  reddish  colour  they  are  living;  if 
whitish  or  greyish,  they  no  longer  live.  The  protective  is  reapplied  with 
fresh  outside  dressings  and  bandages  as  before,  and  the  wound  is  dressed 
subsequently  as  often  as  seems  necessary. 

In  the  after-treatment  it  is  important  to  protect  the  newly  grafted 
area,  both  from  injuries,  and  from  being  detached  by  movement  of  the 
adjacent  structures;  therefore  a  period  of  prolonged  rest  is  necessary  to 
get  a  permanently  sound  scar;  this  is  especially  indicated  in  the  case  of 
chronic  ulcers  of  the  leg.  At  the  same  time  appropriate  means  to  improve 
the  nutrition  of  the  surrounding  skin  must  be  adopted.  A  dilute,  bland, 
unirritating  ointment  or  oily  preparation  should  be  kept  constantly  ap¬ 
plied  when  there  is  any  tendency  to  thickness  or  cracking  of  the  epi¬ 
dermis  of  the  grafts. 


CHAPTER  II 


RHINOPLASTY 

GENERAL  PRINCIPLES 

Plastic  operations  on  the  nose  are  performed  for  congenital  and 
acquired  defects.  In  this  chapter  only  the  external  defects  or  abnormali¬ 
ties  will  be  considered.  True  congenital  defects  are  very  rare  and  in  the 
vast  majority  of  the  cases  which  require  rhinoplasty,  the  deformity  is 
due  to  injury,  an  operation,  or  disease.  These  defects  or  deformities 
may  be  divided  into  three  classes  :  (  i )  The  nose  may  be  totally  destroyed, 
usually  by  syphilis,  and  be  represented  by  one  or  two  openings  on  the 
face  and  some  cicatricial  tissue.  Occasionally  such  a  condition  is  due  to 
injury.  (2)  Partial  destruction,  usually  of  the  cartilaginous  portions — 
the  alae,  the  tip,  and  septum — the  bony  portions  remaining  intact.  Such 
defects  may  be  the  result  of  syphilis,  lupus,  injury,  frost-bite,  or  an 
operation  for  the  removal  of  tumours.  (3)  Deformity  from  sinking  in 
of  the  bridge,  secondary  to  an  injury  or  syphilis.  As  a  result  of  syphilitic 
necrosis,  or  defective  development  due  to  congenital  syphilis,  the  bony 
bridge  may  be  almost  absent,  and  the  nostrils  are  directed  forwards 
instead  of  downwards. 

Rhinoplastic  operations  are  divided  into  ( 1 )  complete,  in  which  the 
whole  nose  has  to  be  re-formed,  and  (2)  partial,  in  which  the  restora¬ 
tion  of  some  part,  such  as  the  tip,  the  alse,  the  septum,  or  the  bridge,  is 
required.  In  any  case,  a  flap  operation  is  almost  invariably  employed,  the 
flap  being  taken  from  the  forehead  or  face,  or  from  more  distal  parts, 
such  as  the  arm. 

When  a  complete  rhinoplastic  operation  is  required  one  of  the  fol¬ 
lowing  methods  may  be  used : — 

(a)  In  the  Indian  method  the  flap  is  obtained  from  the  forehead  and 
twisted  into  position.  An  obvious  objection  is  the  large  scar  which  is 
left  on  the  forehead;  and,  of  course,  the  method  is  inapplicable  when 
the  forehead  is  the  seat  of  cicatrices,  (b)  In  the  French  method  the  flaps 
are  obtained  from  the  adjacent  portions  of  the  cheek.  It  is  most  suitable 
for  those  cases  in  which  the  upper  part  of  the  nose  is  intact.  (0)  In  the 
Italian  or  Tagliacotian  method  the  flap  is  taken  from  the  arm.  It  has  not 
been  widely  adopted,  and  is  only  to  be  used  when  other  methods  are 
inapplicable  or  unavailable.  The  chief  objections  to  this  method  are 
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the  constrained  position  of  the  arm  and  the  cumbersome  apparatus 
required  to  keep  the  parts  in  apposition.  Moreover,  the  flap  is  not  so 
well^adapted  for  the  purpose  as  one  obtained  from  the  forehead.  Which¬ 
ever  of  these  three  methods  is  employed  the  final  results  are  never  very 
satisfactory  when  the  whole  nose  has  to  be  restored.  The  chief  draw¬ 
backs  are  (i)  the  difficulty  of  forming  a  columella,  and  (2)  the  tendency 
to  continued  contraction  of  the  anterior  nares  of  the  new  nose,  a  tendency 
which  persists  for  many  months.  The  new-formed  nose  at  first  may 
appear  to  be  very  good,  but  it  shrinks,  in  such  a  way  that  sooner  or  later 
a  shapeless  mass  of  skin  is  left  on  the  face.  In  addition  the  scarring 
causes  marked  disfigurement  when  the  flaps  are  taken  from  the  adjacent 
portions  of  the  face  or  from  the  forehead.  These  operations  are  rarely 
practised  at  the  present  day,  and  before  performing  them  the  surgeon 
should  see  whether  a  better  cosmetic  effect  cannot  be  obtained  by  the  use 
of  a  carefully  moulded  and  coloured  artificial  nose. 

Partial  rhinoplastic  operations  are  much  more  satisfactory  and  are 
frequently  practised.  For  the  restoration  of  the  bridge,  bone  has  been 
successfully  transplanted,  in  some  cases,  from  an  animal  such  as  the 
rabbit;  and  during  recent  years  the  subcutaneous  injection  of  paraffin  has 
been  largely  and  very  successfully  employed  to  restore  the  shape  of  the 
bridge. 

It  is,  perhaps,  hardly  necessary  to  reiterate  the  caution  already  given, 
that  all  signs  of  active  local  disease,  syphilis,  tubercle,  or  other  inflam¬ 
matory  conditions,  must  be  absent  before  undertaking  any  of  these 
operations. 

COMPLETE  RHINOPLASTIC  OPERATIONS 

THE  INDIAN  METHOD 

A  piece  of  gutta-percha  tissue  to  indicate  the  size  and  shape  of  the 
flap  is  laid  flat  on  the  forehead  in  the  position  from  which  it  is  proposed 
to  take  the  flap,  which  is  then  marked  out  fully  one  quarter  or  a  third  of 
an  inch  larger  in  all  its  dimensions,  in  order  to  allow  for  shrinkage.  The 
edges  of  the  defect  are  refreshed  and  freed  from  the  underlying  parts, 
so  that  the  attachment  of  the  frontal  flap  may  be  made  more  secure  with 
the  borders  of  the  skin  around  the  defect.  If  there  is  any  healthy  skin 
left  at  the  root  of  the  nose  it  should  be  detached  from  above  downwards, 
as  a  quadrilateral  flap,  its  attached  margin  being  at  the  lower  end  (see 
Fig.  186,  c).  The  raw  surface  of  this  flap  will  then  be  directed  out¬ 
wards  ;  it  serves  to  support  the  frontal  flap,  and  at  the  same  time  dimin¬ 
ishes  the  amount  of  subsequent  shrinkage.  The  forehead  flap  should  be 
more  or  less  pyriform  in  shape  (Fig.  186,  a)  or  cut  after  Langenbeck’s 
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method  (Fig.  186,  b),  and  should  be  placed  obliquely  on  the  forehead,  es¬ 
pecially  when  the  latter  is  a  low  one  and  the  line  of  the  hair  comes  far 
down,  but  care  must  be  exercised  not  to  place  it  transversely,  as  the  con- 


Fig.  186.  The  Indian  Method  of  Rhinoplasty.  A  is  the  outline  of  a 
pyriform-shaped  flap,  a  b  and  c  d  represent  the  lines  for  marking  out  the 
columella.  The  dotted  lines  b  e  and  d  f  indicate  the  lines  along  which  the 
flaps  abe  and  c  d  f  are  folded  to  form  the  alas  of  the  nostrils,  a  c  is  sutured  to 
a  prepared  raw  area  on  the  upper  lip. 

B  represents  Langenbeck’s  method  of  cutting  the  flap.  The  prominent  part 
forms  the  columella,  a  c  being  sutured  to  the  upper  lip. 

C.  The  flap  is  shown  in  position  on  the  forehead:  one  margin  of  the  pedicle 
ceases  at  the  inner  limit  of  the  eyebrow  and  the  other  reaches  to  the  raw  area  on 
the  nose,  b  is  a  quadrilateral  flap,  turned  downwards  from  the  outer  surface  of 
the  nose:  its  point  of  attachment  is  at  the  lower  extremity  of  the  nasal  bones: 
its  raw  surface  is  directed  forwards,  and  is  covered  by  the  forehead  flap  which 
it  serves  to  support. 

traction  of  the  scar  may  then  draw  up  the  corresponding  eyebrow.  The 
obliquity  of  the  flap  serves  to  minimize  the  risk  of  the  vessels  being  un¬ 
duly  compressed  in  the  pedicle  when  it  is  twisted  into  position.  One 
limb  of  the  incision  is  carried  down  into  the  refreshed  area,  the  other  one 
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ceases  about  the  level  of  the  inner  end  of  the  eyebrow  (see  Fig.  186,  c)  ; 
the  latter  incision  may  be  continued  horizontally  outward,  if  necessary,  to 
make  the  turning  of  the  flap  easier.  The  pedicle  is  thus  placed  at  the 
root  of  the  nose  and  is  made  as  broad  as  possible  and  contains  one 
nutrient  artery,  viz.  the  frontal.  The  incisions  are  carried  down  to  the 
bone ;  the  whole  flap,  including  the  periosteum,  is  then  dissected  up. 
(There  are  two  possible  objections  to  dissecting  up  the  periosteum:  ( a ) 
the  frontal  bone  may  superficially  necrose,  (b)  the  periosteum  has  no 
bone-forming  function  and  therefore  is  useless  from  this  point  of  view. 
Most  surgeons,  however,  include  the  periosteum  in  the  flap.)  It  is  also 
recommended  to  remove  by  a  chisel  a  thin  layer  of  bone  and  transplant 
it  together  with  the  flap  in  order  to  better  retain  the  shape  of  the  nose. 
All  haemorrhage  being  arrested,  the  flap  is  rotated  into  position,  taking 
care  not  to  twist  the  pedicle  more  than  necessary.  If  a  pyriform  flap  has 
been  made,  the  two  longitudinal  cuts,  a  b,  c  d  (see  Fig.  186,  a),  are 
made,  dividing  it  into  three  parts ;  the  middle  part  forms  the  columella, 
and  the  two  lateral  parts,  after  being  bent  back  along  the  lines  b  e,  d  f, 
form  the  alae  nasi. 

The  septum  is  formed  from  the  middle  portion  of  the  flap  by  folding 
it  longitudinally  and  securing  this  longitudinal  fold  by  means  of  catgut 
sutures.  The  two  lateral  portions  are  also  doubled  on  themselves  (Fig. 
186,  a)  for  the  formation  of  the  alae  nasi,  and  secured  in  the  same  way 
by  catgut  sutures.  If  by  the  doubling  of  the  lateral  portions  the  alae  are 
made  too  thick  and  the  nostrils  too  small,  the  excision  of  a  small  wedge- 
shaped  portion  or  the  removal  of  the  subcutaneous  tissue  may  be  em¬ 
ployed  to  overcome  the  difficulty. 

The  flap  is  sutured  to  the  defect  with  fine  silkworm-gut  or  horse¬ 
hair  sutures,  the  edges  being  carefully  brought  into  apposition  without 
tension.  If  a  columella  has  been  formed,  it  is  sutured  to  a  groove  or 
bed  made  for  it  in  the  mid-line  of  the  lip,  but  in  many  cases,  when 
the  forehead  is  a  low  one,  it  is  advisable  to  form  the  columella  from  the 
upper  lip,  either  at  once,  or  at  a  later  period.  The  lower  aperture  of 
the  nose  must  be  supported  by  gauze  plugs,  or  if  the  nostrils  have  been 
formed,  a  small  drainage  tube  is  inserted  into  each.  The  defect  in  the 
forehead  is  closed  as  completely  as  possible  by  sutures,  any  remaining 
portion  being  grafted  by  Thiersch’s  method. 

The  new-formed  nose  may  be  left  without  a  dressing  or  else  a  simple 
collodion  dressing  may  be  applied.  The  sutures  remain  untouched  for 
four  or  five  days,  and  their  removal  is  then  gradually  accomplished.  The 
gauze  in  the  lower  opening  will  require  to  be  changed  twice  or  thrice 
daily;  the  drainage  tubes  should  be  changed  frequently,  but  not  finally 
removed  for  some  weeks.  The  pedicle  of  the  forehead  flap  is  divided  at 
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the  end  of  four  to  six  weeks,  the  redundant  portion  being  removed  or 
replaced  in  the  lower  portion  of  the  forehead  wound.  Secondary  opera¬ 
tions  will  probably  be  required  to  improve  the  alas,  but  these  should 
never  be  undertaken  till  the  nose  has  ceased  to  shrink. 

THE  ITALIAN  METHOD 

In  this  method  the  flap  is  taken  from  the  anterior  surface  of  the  upper 
arm  and  sutured  to  the  defect.  The  arm  is  fixed  to  the  forehead,  and 
kept  in  this  position  for  three  or  four  weeks,  when  the  pedicle  is  severed 
and  the  operation  completed.  A  full  account  of  the  method  may  be 
found  in  a  paper  by  the  late  Sir  William  MacCormac  in  the  Clinical 
Society’s  Transactions,  vol.  x,  p.  181. 

PARTIAL  RHINOPLASTIC  OPERATIONS 

OPERATIONS  FOR  DEFECTS  OF  THE  BRIDGE 

Saddle-back  nose.  In  a  typical  case,  the  bridge  is  completely 
depressed  and  on  a  level  with  the  cheeks,  the  cartilaginous  portion  being 
tilted  upwards  so  that  the  nostrils  look  forwards  instead  of  downwards. 
The  deformity  may  be  due  to  a  depressed  fracture,  or  to  necrosis  after 
injury,  or  may  have  followed  congenital  or  acquired  syphilis.  In  the 
latter  cases  there  is  likely  to  be  a  considerable  amount  of  scar  tissue,  and 
the  results  are  not  so  good  as  in  the  former  cases. 

The  objects  of  the  operation  are:  ( i )  to  restore  the  shape  of  the 
bridge  by  some  means  which  will  be  permanent;  (2)  to  correct  the 
position  of  the  nostrils.  Very  many  operations  have  been  devised,  in¬ 
cluding  the  use  of  frameworks  made  of  gold,  amber,  aluminium,  &c.,  but 
at  the  present  day  these  latter  are  not  employed. 

Sir  Watson  Cheyne’s  method  1  (Fig.  187,  a).  A  median  vertical  in¬ 
cision  is  made  from  the  root  of  the  nose  downwards  on  to  the  cartilagi¬ 
nous  portion,  extending  on  the  latter  for  a  quarter  of  an  inch.  Trans¬ 
verse  incisions  are  then  made  at  the  upper  and  lower  ends  of  this  incision, 
thus  forming  two  lateral  flaps,  which  are  dissected  up,  taking  if  possible 
any  periosteum  and  fragment  of  the  nasal  bones  which  may  be  present. 
The  cartilaginous  portion  of  the  nose  is  then  separated  from  the  remains 
of  the  bony  portion,  the  nasal  cavity  being  opened  and  the  cartilaginous 
septum  divided  sufficiently  to  enable  the  tip  of  the  nose  to  be  readily 
pulled  into  its  normal  position.  Two  vertical  and  parallel  incisions, 
each  about  an  eighth  of  an  inch  on  either  side  of  the  median  line  and 
beginning  half  an  inch  above  the  root  of  the  nose,  are  carried  upwards 
on  the  forehead  to  the  margin  of  the  hair,  and  their  upper  ends  are 

1  Cheyne  and  Burghard,  Manual  of  Surgical  Treatment,  Part  V,  p.  154. 
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united  by  a  transverse  cut.  These  incisions  divide  all  the  structures 
down  to  the  bone.  A  narrow  chisel  being  introduced  along  each 
lateral  incision  and  into  the  upper  transverse  incision,  a  portion  of 
the  external  table  of  the  frontal  bone  is  separated  together  with  the 
soft  parts.  The  flap  is  then  turned  downwards,  and  when  the  lower 
end  is  reached  the  bone  is  broken  across.  The  flap  is  rotated  so  that 
when  in  position  it  will  have  on  its  outer  surface  a  thin  layer  of  bone 
and  on  its  deep  surface  the  soft  parts  of  the  forehead,  i.e.  the  skin  is 
directed  towards  the  nasal  cavity.  The  flap  must  be  long  enough  for 


Fig.  187.  Sir  Watson  Cheyne’s  Method  of  restoring  the  Bridge  of  the 
Nose,  a  shows  the  lines  of  incision  for  the  various  flaps.  In  b  the  flaps  have 
been  reflected  and  the  tip  of  the  nose  freed  and  brought  into  position.  In  c 
the  reflected  flap  from  the  forehead  is  sutured  in  position,  while  in  d  the  lateral 
flaps  have  been  brought  together  over  the  reflected  forehead  flap.  The  small 
triangular  gap  left  at  the  root  of  the  nose  is  afterwards  filled  by  the  divided 
pedicle  of  the  forehead  flap,  which  is  trimmed  into  shape  and  turned  up  again. 
(Cheyne  and  Burghard’s  Manual  of  Surgical  Treatment.) 


its  free  end  to  be  attached  to  the  cartilaginous  portion  when  this  is  pushed 
into  its  proper  position,  and  to  enable  this  to  be  done  without  tension  it 
may  be  necessary  to  prolong  the  lateral  incisions  a  little  downwards 
on  each  side  of  the  root  of  the  nose;  but  a  sufficiently  broad  pedicle 
must  be  left  for  the  proper  nutrition  of  the  flap.  The  flap  is  stitched 
to  the  freshened  end  of  the  cartilaginous  portion  of  the  gap,  so  that 
its  cutaneous  surface  covers  the  aperture  between  the  bony  and  carti¬ 
laginous  portions  of  the  nose.  Above  this  gap  the  skin  on  the  deeper 
surface  of  the  flap  is  carefully  shaved  off,  in  order  to  make  it  readily 
adhere  to  the  remaining  refreshed  surfaces  of  the  bridge.  At  the  root 
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of  the  nose  there  is  a  certain  redundance  of  the  skin  from  the  folding 
of  the  pedicle,  which  will  be  divided  subsequently  and  the  excess  turned 
upwards.  The  lateral  flaps  are  finally  replaced  and  united  over  the  raw 
surface  of  the  reflected  forehead  flap.  The  upper  transverse  incisions 
should  be  curved  downwards  and  outwards ;  this  allows  a  certain  amount 
of  sliding  of  the  flaps  downwards  so  that  they  can  cover  the  opening 
between  the  tip  of  the  nose  and  the  new  bridge.  The  incision  in  the 
forehead  is  readily  stitched  up  and  leaves  a  hardly  perceptible  scar. 
At  the  end  of  three  weeks  the  base  of  the  reflected  flap  is  divided  and 
the  little  portion  remaining  is  trimmed  into  a  triangular  shape  and  fitted 
in  at  the  lower  part  of  the  vertical  incision. 

The  new  bony  bridge  tends  to  sink  downwards  as  healing  occurs 
and  will  as  a  rule  not  be  high  enough. 

Bone  transplant  in  nasal  depressions.  When  there  is  a  marked 
depression  of  the  bridge  of  the  nose,  which  often  follows  marked  in¬ 
jury  or  destruction  of  the  tissues  due  to  syphilis  or  other  diseases,  the 
ordinary  plastic  operation  employing  soft  tissues  would  be  of  no  avail. 
In  this  type  of  case  the  bone  transplant  offers  by  far  the  better  solution. 

Technique.  A  curved  incision  with  the  convexity  downward  is 
made  at  the  root  of  the  nose.  The  incision  is  carried  through  the  sub¬ 
cutaneous  tissues  to  the  bone.  A  blunt-pointed  dissector  is  inserted  at 
this  point,  carefully  separating  the  skin  and  subcutaneous  tissues  over 
the  bridge  of  the  nose  from  the  underlying  bone  structure.  The  cuta¬ 
neous  flap  should  be  made  thick  enough  to  avoid  danger  of  subsequent 
necrosis  and  great  care  should  be  used  that  the  instrument  does  not 
perforate  the  mucous  membrane  of  the  nose.  The  dissection  is  carried 
well  down  to  the  tip  of  the  nose  and  laterally  to  the  junction  of  the 
nose  with  the  cheek.  A  small  bone  graft  is  taken  from  a  rib  and  is  cut 
and  trimmed  to  a  suitable  size  to  fit  the  individual  case.  This  graft  is 
inserted  into  the  furrow  prepared.  The  tip  of  the  graft  should  come 
well  down  toward  the  point  of  the  nose,  the  upper  edge  being  securely 
fastened  under  a  little  ledge  prepared  in  the  periosteum  of  the  frontal 
bone.  The  skin  incision  is  closed  by  fine  horsehair  suture  without 
drainage  and  a  dressing  applied.  Care  should  be  used  that  the  graft  is 
not  misplaced  until  fixation  occurs. 

Beckmann  advises  the  use  of  a  cartilage  splint  in  place  of  the  bone 
splint.  When  cartilage  is  used  it  can  be  taken  from  the  costal  cartilage 
and  it  is  comparatively  simple  to  trim  this  graft  with  an  ordinary  scalpel 
to  the  exact  form  and  size  desired  to  reconstruct  the  nose.  It  is  placed 
in  position  in  the  same  manner  as  in  the  previously  described  operation. 

The  success  of  either  operation  depends  upon  absolute  asepsis  and 
careful  technique  to  avoid  injury  of  the  underlying  structures  in  the 
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nose,  thereby  lessening  the  possibility  of  infection  travelling  through  the 
mucous  membrane  about  the  place  of  the  graft. 

The  Subcutaneous  Injection  of  Paraffin  for  the  Restoration  of  the 
Bridge.  This  method  was  first  introduced  by  Gersuny  in  1900,  and  has 
been  extensively  employed  in  the  correction  of  saddle-back  noses.  The 
most  suitable  cases  are  those  in  which  the  deformity  is  secondary  to  a 
depressed  fracture  of  the  nasal  bones,  and  those  in  which  there  is  defec¬ 
tive  development  of  the  bridge  due  to  congenital  syphilis.  The  skin  over 
the  bridge  should  be  supple,  thick,  and  freely  movable:  if  it  is  thin, 
cicatricial,  or  closely  adherent  to  the  periosteum,  the  case  is  not  so  suit¬ 
able,  and  the  results  are  not  so  good;  when  these  adhesions  are  present 
they  may  be  divided  by  introducing  a  tenotome,  and  cutting  them  with 
the  blade  parallel  to  the  skin. 

The  best  kind  of  paraffin  to  use  is  one  which  has  a  melting-point 
of  no°  to  1 1 5 0  F.  A  special  syringe  with  screw  pressure  is  desirable. 
The  skin  of  the  nose  must  be  efficiently  disinfected.  The  paraffin, 
syringe,  and  needle  are  first  sterilized  and  then  placed  in  a  water 
bath  at  a  temperature  of  6°.  or  70  above  the  melting-point  of  the 
paraffin,  which  is  allowed  to  become  semi-solid  or  opaque  in  the  syringe 
before  it  is  injected.  The  injection  must  be  given  slowly  and  gradually. 
The  skin  having  been  pinched  up,  the  needle  with  its  point  directed 
upwards  and  passed  well  under  the  skin,  is  entered  on  one  side  of  the 
mid-line  and  some  distance  below  the  place  where  the  bridge  ought 
to  be. 

The  quantity  to  be  injected  varies,  and  should  be  rather  less  than 
that  required  to  entirely  remove  the  deformity.  The  needle  should  not 
be  withdrawn  until  the  required  amount  is  injected,  and  it  may  be 
necessary  to  repeat  the  operation  to  improve  still  more  the  appearance 
of  the  patient.  After  the  withdrawal  of  the  needle,  the  puncture  is 
sealed  with  a  collodion  dressing.  The  skin  at  first  becomes  white 
and  tense,  the  degree  depending  on  the  quantity  of  paraffin  employed; 
some  inflammatory  reaction  may  follow  in  a  few  hours,  the  redness 
slowly  subsiding,  or  perhaps  persisting  for  many  days.  Pain  is  not 
usually  complained  of,  but  there  may  be  some  tenderness.  The  results 
obtained  by  this  method  in  suitable  cases  are  excellent  and  permanent, 
but  it  is  important  to  recognize  that  it  has  its  limitations.  Many  acci¬ 
dents  have  occurred  from  the  use  of  hot  paraffin,  which  are  avoided  by 
the  use  of  cold  paraffin.  This  method  is  superior  to  that  in  which  melted 
paraffin  is  employed.  In  the  latter  the  operation  has  to  be  done  very 
quickly,  and  diffusion  of  the  paraffin  into  the  eyelids  is  not  uncommon. 
Moreover,  in  the  former  method  an  assistant  is  not  necessary.  There 
is  no  fear  of  poisoning  and  very  little  of  sloughing  or  suppuration  if  the 
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skin  is  healthy.  Failure  is  usually  due  to  insufficient  antiseptic  precau¬ 
tions  or  because  too  much  paraffin  has  been  used. 

Paraffin  has  also  been  successfully  employed  for  elevating  depressed 
scars,  especially  those  on  the  face,  for  filling  large  bony  cavities  and  the 
depressions  remaining  after  removal  of  the  upper  jaw.  It  has  also  been 
used  with  success  in  the  treatment  of  prolapse  of  the  rectum  and  of  the 
vagina. 


OPERATIONS  FOR  RESTORATION  OF  THE  SOFT  PARTS 

Syme’s  operation.  When  the  end  of  the  nose  only  has  been  de¬ 
stroyed  this  operation  (Fig.  188)  may  be  employed.  Two  flaps  are 
marked  out,  one  on  each  cheek,  having  a  median  conjoint  pedicle  at  the 


Fig.  188.  Syme’s  Operation  for  the  Restoration  of  the  Soft  Parts  of 
the  Nose.  In  the  left-hand  figure  the  incisions  marking  out  the  flaps  are  shown, 
and  the  raw  area  on  the  nose,  the  edges  of  which  are  refreshed.  In  the  right- 
hand  figure  the  flaps  are  in  position,  and  the  edges  a  c,  b  c  sutured.  A  small 
piece  of  drainage  tube  has  been  placed  in  each  nostril.  The  areas  from  which 
the  flaps  are  raised  are  closed,  partly  by  undermining  the  adjacent  cheek  and 
partly  by  skin-grafting. 

root  of  the  nose  between  the  inner  canthi.  The  size  of  the  flaps  is  regu¬ 
lated  by  the  size  of  the  nose  which  it  is  required  to  restore  according  to 
measurements  previously  made.  The  area  to  be  closed  having  been  care¬ 
fully  refreshed,  the  flaps  are  dissected  up  and  united  in  the  middle  line 
after  all  bleeding  has  been  arrested.  The  outer  edges  of  the  flaps  are 
sutured  to  the  raw  area  at  a  proper  distance  to  form  the  nasal  orifice.  It 
is  advisable,  if  possible,  to  fold  over  the  free  inferior  margin  of  the  flaps 
and  unite  the  apposed  raw  surfaces  in  order  to  have  a  cutaneous  surface 
at  the  margin  of  the  new  nostrils  which  are  supported  by  drainage  tubes. 
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The  septum  may  be  formed  at  a  later  date  from  the  upper  lip.  The  edges 
of  the  wounds  left  in  the  cheeks  are  brought  together  as  closely  as  pos¬ 
sible,  any  unclosed  area  being  left  to  granulate,  or  it  may  be  skin-grafted. 
By  this  method  a  conspicuous  frontal  scar  is  avoided,  but  the  nose  is 
apt  to  be  very  flat,  as  there  is  a  good  deal  of  shrinkage. 

Keegan’s  method.  This  method  was  introduced  to  restore  noses 
which  had  been  mutilated  by  injury,  and  is  only  applicable,  in  its  fullest 
extent,  to  those  cases  in  which  the  skin  and  tissues  over  the  nasal  bones 
have  been  undamaged.  Superimposed  flaps  are  employed ;  one  flap  is 
taken  from  the  forehead,  the  size  of  it  being  proportioned  to  the  face 
of  the  patient.  This  flap  is  placed  obliquely  on  the  forehead,  with  the 
pedicle  at  the  internal  angle  of  the  orbit,  and  it  must  contain  the  angular 
artery.  The  other  flaps  are  taken  from  the  skin  of  the  bridge.  The 
method  is  thus  described  in  the  Lancet ,  vol.  i,  Feb.  21,  1891:  'The 
cavities  on  both  sides  of  the  septum  are  plugged  with  pledgets  of  wool, 
to  which  sutures  are  attached.  The  operation  is  begun  by  carrying  two 
converging  incisions  from  two  points  slightly  external  to  the  roots  of  the 
alas  nasi  to  two  points  about  three-quarters  of  an  inch  apart  on  the 
bridge  of  the  nose  where  a  pair  of  spectacles  would  rest.  These  two 
points  on  the  bridge  of  the  nose  are  now  joined  by  a  horizontal  incision, 
a  f  (Fig.  189).  This  horizontal  incision  is  bisected  and  a  perpendicular 
incision,  b  d,  e  g,  is  drawn  downwards  from  the  point  of  bisection  nearly 
as  far  as  where  the  nasal  bones  join  on  to  the  cartilage  of  the  nose.  In 
other  words,  this  perpendicular  incision  follows  the  course  of  junction  of 
the  nasal  bones,  but  is  not  carried  down  as  far  as  their  inferior  borders. 
The  skin  and  tissues  are  now  dissected  from  off  the  nasal  bones  from 
above  downwards  in  two  flaps,  a  b  c  d  and  e  f  g  h  (Fig.  189).  The  two 
inferior  borders  of  the  flap,  c  d  and  g  h,  are  not  interfered  with  and 
constitute  the  attachment  of  the  flaps  to  the  structures  and  tissues  which 
clothe  the  inferior  borders  of  the  nasal  bones  where  they  join  the  cartilage 
of  the  nose.  If  these  two  flaps  are  reflected  downwards  so  that  their  raw 
surfaces  look  forwards  and  their  cutaneous  surfaces  look  backwards, 
it  will  be  found  that  they  overlap  in  the  centre.  The  surgeon  has,  there¬ 
fore,  a  redundancy  which  he  can  utilize  a  little  later  on,  when  he  has 
raised  the  flap  from  the  forehead.  He  now  proceeds  to  do  this.’  The 
flap  has  the  shape  shown  in  Fig.  189,  its  size  being  marked  out  according 
to  that  of  the  nose  to  be  restored.  ‘  This  flap  should  embrace  all  the 
tissues  down  to  the  pericranium,  and  should  be  handled  as  little  as  pos¬ 
sible.  The  sides  of  the  gap  in  the  forehead  are  approximated  as  quickly 
as  possible  with  horsehair  sutures,  and  it  is  surprising  how  small  a  raw 
area  is  left  behind  on  the  forehead  if  the  approximation  of  the  sides  of 
the  gap  be  carefully  and  rapidly  carried  out.  Attention  is  now  directed 
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to  preparing  a  bed  for  the  reception  of  the  columella,  and  this  does 
not  require  any  description.  The  two  flaps,  a  b  c  d  and  e  f  g  h,  which 
have  already  been  raised  from  off  the  nasal  bones,  are  now  reflected 
downwards,  and  as  they  overlap  in  the  centre,  two  triangular  pieces  are 
cut  away  and  placed  in  the  middle  of  the  gap  left  in  the  forehead,  in  order 
to  expedite  the  healing  of  the  frontal  scar.  The  forehead  flap  is  now 
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Fig.  189.  Keegan’s  Method  of  Rhinoplasty.  On  the  left  hand  the  shape 
of  the  forehead  flap  is  shown;  on  the  right  hand,  the  incisions  marking  out  the 
nasal  flaps.  ( Lancet ,  February  21,  1891.) 

brought  down  over  the  nasal  bones  and  rests  interiorly  on  the  two  re¬ 
flected  flaps,  a  b  c  d  and  efgh,  which  have  already  been  raised  from  the 
nasal  bones.  The  raw  surface  of  the  frontal  flap  interiorly  lies  on  the 
raw  surfaces  of  the  two  reflected  nasal  flaps,  and  the  nostrils  of  the 
newly  formed  nose  are  therefore  lined  inside  with  the  skin  of  the  reflected 
nasal  flaps.  The  free  inferior  margins  of  the  forehead  flap  and  the  nasal 
flaps  are  now  brought  together  by  horsehair  sutures.  The  columellar 
portion  of  the  forehead  flap  is  now  fixed  in  the  bed  prepared  for  it  by 
sutures,  and  the  two  original  incisions  drawn  from  the  root  of  the  alae 
nasi  on  either  side  to  the  bridge  of  the  nose  are  deepened  and  bevelled 
off  for  the  reception  of  the  sides  or  lateral  margins  of  the  forehead  flap. 
The  lateral  margins  of  the  forehead  flap  are  most  accurately  stitched 
by  horsehair  sutures  to  the  bed  prepared  for  them.  Two  pieces  of  drain- 
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age  tube  are  inserted  into  the  newly  formed  nostrils.  If  the  root  or 
pedicle  of  the  newly  formed  nose  is  broad  enough  and  is  not  dragged 
upon,  and  the  angular  artery  has  not  been  wounded,  there  need  be  no  fear 
of  sloughing,  and  the  new  nose  will  largely  adhere  by  first  intention.’ 
The  pedicle  is  divided  at  the  end  of  a  fortnight  and  a  wedge-shaped  slice 
is  cut  out  of  the  root,  so  that  the  new  nose  may  not  be  parrot-shaped. 
As  the  inside  of  each  nostril  is  lined  by  skin,  the  drainage  tubes  can  be 
discarded  at  the  end  of  ten  days. 

OPERATIONS  FOR  RESTORATION  OF  THE  ALiE  NASI  AND 

SIDE  OF  THE  NOSE 

It  is  impossible  to  give  a  detailed  account  of  the  actual  operation 
which  may  be  required  in  any  given  case.  A  flap  will  be  required  in  all 
cases,  and  this  may  be  obtained  (1)  from  the  opposite  side  of  the  nose; 
(2)  from  the  same  side  of  the  nose  above  the  defect;  (3)  from  the 
adjacent  portion  of  the  cheek.  The  first  and  second  methods  can  be  em¬ 
ployed  only  when  the  skin  of  the  nose  is  sound. 

By  a  flap  taken  from  the  sound  side  of  the  nose.  Langen- 
beck's  method.  The  base  of  the  flap  is  placed  near  the  inner  angle  of 
the  orbit  of  the  affected  side.  The  edges  of  the  defect  are  refreshed  and 
sutured  to  those  of  the  flap.  The  raw  area  left  by  elevation  of  the  flap 
is  covered  by  skin-grafts,  or  by  undercutting  the  skin  of  the  cheek  and 
gliding  it  over  the  raw  area.  The  flap  should  be  long  enough  to  allow 
the  lower  border  to  be  folded  on  itself  to  form  a  more  natural  margin  for 
the  nostril,  and  a  small  drainage  tube  is  placed  in  the  newly  formed 
nostril  to  support  it  (Fig.  190). 

By  a  flap  taken  from  the  same  side  of  the  nose.1  A  straight 
incision,  a  b  d  (Fig.  191),  is  made  down  to  the  periosteum  along  the 
anterior  edge  of  the  defect  up  to  a  point  a  short  distance  below  and 
internal  to  the  inner  canthus  of  the  eye.  A  second  curved  incision, 
b  e  c,  of  about  the  same  length  is  made  downwards  and  outwards  along 
the  upper  border  of  the  naso-labial  fold  to  a  point  about  one  inch  external 
to  the  outer  margin  of  the  gap.  The  flap,  thus  obtained,  is  then  dis¬ 
sected  downwards  and  includes  everything  down  to,  but  not  including 
the  facial  artery  and  vein.  The  neighbouring  parts  of  the  cheek  and 
upper  lip  are  freely  raised  by  undercutting  them. 

The  tissues  on  either  side  of  a  d  are  dissected  up  to  form  a  deep 
groove  for  the  reception  of  the  edge  of  the  transplanted  flap.  The  latter 
is  folded  on  itself  and  then  twisted  inwards  and  downwards,  so  that 
the  upper  angle,  b,  is  brought  down  to  the  tip  of  the  nose  at  a.  The 
upper  half,  b  e,  of  the  outer  edge  of  the  flap  is  then  sutured  to  the  lower 

1  Berry,  Clinical  Society’s  Transactions,  vol.  xxxviii,  p.  174. 
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half,  a  d,  of  the  first  incision  along  the  side  of  the  nose.  The  raw  inner 
edge,  d  b,  of  the  flap  is  thus  left  free  to  form  part  of  the  anterior  edge 
of  the  restored  nostril;  this  granulation  edge  curls  inwards  and  disap¬ 
pears  behind  the  new  ala.  The  lower  part,  c  e,  of  the  outer  edge  of  the 
flap  is  acutely  doubled  upon  itself,  and  this  portion  of  the  flap  is 
thus  made  to  present  a  prominent  angle  in  imitation  of  the  prominent 


Fig.  190.  Langenbeck’s  Method  of  Rhinoplasty.  In  a  the  flap  is  shown 
marked  out  on  the  sound  side  of  the  nose.  In  b  it  is  stitched  in  position  and 
the  nostril  is  supported  by  a  drainage  tube.  The  stitches  holding  the  folded 
lower  margin  of  the  flap  in  position  are  shown. 


part  of  a  normal  ala.  The  triangular  raw  area,  d  b  e,  can  be  closed  by 
undercutting,  chiefly  on  the  side  of  the  cheek.  Deep  tension  sutures  will 
be  probably  required,  or  the  gap  may  be  closed  by  skin-grafting  if  its 
edges  cannot  be  brought  together. 

In  the  patient  illustrated  in  Fig.  192  the  lower  part  of  the  septum 
and  the  whole  of  the  left  ala  of  the  nose  had  been  destroyed  by  gangrene 
following  a  specific  fever.  An  incision,  a  d  b,  was  made,  the  point  a 
being  just  below  the  level  of  the  lower  limit  of  the  nostril  of  the  opposite 
side,  and  the  point  b  just  above  the  inferior  margin  of  the  nasal  bone. 
The  incision  completely  separated  the  remains  of  the  ala  along  b  d.  On 
each  side  of  ad  the  scar  tissue  was  freely  removed,  so  as  to  form  a  broad 
raw  surface.  An  oblique  incision,  b  c,  then  separated  the  whole  thick¬ 
ness  of  the  soft  parts  below  c  b  d  as  a  thick  flap,  which  was  detached 
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from  the  nasal  bone.  The  whole  flap,  c  b  d,  was  rotated  downwards  so 
that  d  was  opposite  a  and  the  part  of  the  incision  b  d  opposite  da.  A 


C 

Fig.  191.  Restoration  of  the  Ala  Nasi  by  a  Flap  taken  from  the  Same 
Side  of  the  Nose.  In  a  the  defect  and  the  lines  marking  the  incisions  are 
shown.  In  b  the  front  view,  and  in  c  the  lateral  view,  of  the  restored  nostril  is 
shown.  The  figures  are  drawn  from  photographs.  Three  and  a  half  years  after 
the  operation  there  had  been  no  shrinkage,  and  the  result  was  excellent.  (Mr. 
J.  Berry’s  case.) 

gap  was  thus  left  on  the  side  of  the  nose  above  the  displaced  flap.  By 
freely  undercutting  the  skin  of  the  adjacent  part  of  the  cheek  and  pull¬ 
ing  it  inwards,  this  gap  was  easily  closed.  The  margin,  b  d,  was  united 
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by  silkworm-gut  sutures  to  the  raw  surface  along  d  a.  The  effect  and  the 
resulting  scar  are  shown  in  Fig.  192,  b  and  c. 

FORMATION  OF  A  NEW  COLUMELLA 

A  new  columella  may  be  formed  from  either  the  upper  lip  or  the 
dorsum  of  the  nose. 

From  the  lip  (Fig.  194,  p.  389).  Two  parallel  incisions,  separated 
from  one  another  about  a  quarter  of  an  inch,  are  made  through  the  whole 


Fig.  192.  Restoration  of  the  Ala  Nasi.  In  a  the  line  of  the  incision  for 
marking  out  the  flap  is  shown.  In  b  the  front  view,  and  in  c  the  side  view,  of  the 
restored  nostril  is  shown.  The  scars  in  the  lip  are  the  results  of  an  operation  to 
restore  it  (see  Fig.  203,  p.  401).  Taken  from  photographs.  ( Author’s  case.) 

thickness  of  the  central  portion  of  the  upper  lip.  The  pedicle  of  the 
flap  is  at  its  upper  end  and  the  lower  end  is  formed  by  the  free  border 
of  the  lip.  The  flap  is  twisted  upwards  after  the  frsenum  has  been 
divided,  so  that  the  mucous  membrane  looks  forwards,  and  the  skin 
surface  towards  the  nasal  cavity.  The  free  end  of  the  flap,  after  its 
mucous  membrane  has  been  removed,  is  sutured  to  the  prepared  raw 
surface  on  the  tip  of  the  nose.  In  time  the  exposed  mucous  membrane 
becomes  thickened  and  resembles  the  skin.  In  males  it  is  advisable  to 
dissect  off  the  skin  and  hair  follicles  from  the  flap  before  placing  it  in 
position.  The  upper  lip  is  restored  by  separating  it  on  each  side  of  the 
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gap  from  the  underlying  bone  and  uniting  the  raw  edges  together  (Fig. 
143,  b),  especial  care  being  taken  to  preserve  the  line  of  continuity  of 
the  skin  and  mucous  membrane  and  in  the  formation  of  the  free  border 
of  the  lip,  that  a  V-shaped  depression  is  not  left. 

From  the  dorsum  of  the  nose  (Fig.  195  a,  p.  389).  A  long  flap, 
including  the  periosteum,  is  dissected  up,  having  the  pedicle  near  the  tip 
of  the  nose.  The  flap  is  then  twisted  into  position  and  its  lower  margin 
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Fig.  193.  Restoration  of  the  Ala  Nasi  by  a  Flap  taken  from  the  Cheek. 
The  flap  may  be  placed  in  the  defect  with  its  cutaneous  aspect  directed  out¬ 
wards,  or  it  may  be  so  placed  that  its  raw  (deep)  surface  is  directed  outwards, 
and  its  cutaneous  surface  towards  the  nasal  cavity.  The  former  is  then  skin- 
grafted. 

is  sutured  to  a  raw  area  prepared  for  it  in  the  mid-line  of  the  lip  at  its 
upper  border.  The  raw  area  of  the  nose  is  closed  by  suturing  its  edges 
(Fig.  195,  b),  or  by  skin-grafting. 


PLASTIC  OPERATIONS  ON  THE  AURICLE 


The  deformities  of  the  external  ear  which  require  a  plastic  operation 
are  (1)  undue  prominence,  (2)  excessive  size.  Other  malformations  are 
occasionally  seen,  but  these  are  often  associated  with  defects  of  the 
auditory  apparatus,  which  preclude  the  necessity  of  performing  any 
operation. 

To  reduce  undue  prominence,  an  incision  is  made  immediately  be¬ 
hind  the  attachment  of  the  auricle,  from  the  adjacent  posterior  surface 
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of  which  a  triangular  or  elliptical  portion  of  the  skin  is  removed.  It 
is  sometimes  necessary  to  excise  a  portion  of  the  cartilage,  and  the 


Fig.  194.  Formation  of  the  Columella  from  the  Upper  Lip.  In  a  the 
flap  b  in  the  upper  lip  is  marked  out,  and  the  raw  area,  a,  on  the  tip  of  the 
nose,  to  which  the  free  end  of  b  is  attached,  is  shown.  In  b  the  operation  is 
completed. 


Fig.  195.  Formation  of  the  Columella  from  the  Dorsum  of  the  Nose. 
In  a  the  raw  area,  a,  on  the  upper  lip,  to  which  the  extremity  of  the  flap  b  is 
stitched,  is  shown.  In  b  the  operation  is  completed.  The  upper  lip  had  also 
been  restored. 


amount  of  skin  and  cartilage  removed  depends  on  :he  degree  of  the 
deformity.  When  the  margins  of  the  defect  are  sutured  together, 
the  ear  should  be  in  its  normal  position  and  it  is  well  to  unite  the  cut 
edges  of  the  cartilage  by  separate  sutures.  The  operation  is  not  called 
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for  in  young  infants  and  children,  and  the  result  is  sometimes  very 
satisfactory;  at  other  times  it  is  disappointing. 

Excessive  size  can  be  reduced  by  the  excision  of  wedge-shaped  pieces 
of  the  whole  thickness  of  the  auricle.  The  wedge  is  taken  frcm  the 
upper  part  if  the  vertical  measurement  requires  to  be  diminished,  the 
apex  being  placed  near  the  external  meatus,  and  from  the  middle  portion 
if  the  transverse  diameter  has  to  be  lessened. 


CHAPTER  III 


PLASTIC  OPERATIONS  ON  THE  LIPS,  MOUTH,  AND  FACE 

GENERAL  PRINCIPLES 

These  operations  are  frequently  required  to  remedy  defects  which 
follow  operations,  and  the  deformities  which  are  the  result  of  injuries 
or  the  effects  of  cicatrization  following  ulceration.  The  earlier  opera¬ 
tions  for  the  restoration  of  the  lips  were  designed  at  a  time  when  it  was 
the  custom  to  remove  epitheliomata  with  a  minimum  amount  of  sur¬ 
rounding  tissues.  At  the  present  day  a  much  greater  amount  of  these 
tissues  is  removed;  thus  most  of  the  earlier  plastic  operations  are  in¬ 
applicable  and  need  not  be  described.  The  whole  thickness  of  the  lip 
.  or  cheek  is  not  infrequently  removed  by  an  operation,  and  if  the  de¬ 
fect  is  not  closed,  great  deformity  will  follow.  The  defects  left  by 
these  extensive  operations  are  very  varied  in  shape  and  size ;  each  case 
has  to  be  considered  on  its  merits,  and  the  operations  described  are 
only  those  which  have  been  actually  used  and  found  to  be  satisfactory. 
To  obtain  the  best  result  a  combination  of  methods  may  have  to  be  em¬ 
ployed;  thus  skin-grafting  and  the  use  of  flaps  are  often  necessary.  In 
some  cases,  especially  when  the  superficial  portions  of  the  cheek  only 
have  been  removed  or  destroyed,  skin-grafting  alone  is  sufficient.  In 
other  cases,  when  the  whole  thickness  of  the  cheek  is  deficient,  flaps  may 
be  the  only  possible  means  of  remedying  the  defect  or  deformity,  and 
they  may  be  obtained  from  the  structures  adjacent  to  the  defect,  or 
from  distal  parts,  such  as  the  neck  or  one  of  the  upper  limbs.  What¬ 
ever  method  is  employed,  it  is  very  probable  that  a  certain  amount 
of  subsequent  contraction  will  occur,  and  this  is  especially  the  case 
when  the  operation  has  been  undertaken  for  the  repair  of  a  cicatricial 
deformity. 

Curved  incisions  are  especially  useful  in  marking  out  the  flaps,  and 
they  should  be  so  placed  that  the  resulting  scars  are  as  little  visible  as 
possible. 

More  than  one  operation  is  frequently  necessary;  it  is  also  better 
to  do  what  is  required  in  separate  stages  rather  than  to  endanger  the 
whole  effect  by  attempting  too  much  at  one  operation.  Secondary 
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operations  are  often  needed  to  correct  some  of  the  results  of  the  primary 
operation  and  these  should  be  delayed  rather  than  done  too  soon. 

When  the  whole  of  the  lower  lip  has  required  restoration,  although 
the  external  appearance  may  be  very  good,  the  muscular  tone  may  be 
deficient,  and  the  saliva  is  liable  to  dribble  away  from  the  mouth  for 
some  time,  if  not  even  permanently.  There  may  be  also  some  difficulty 
in  preventing  the  escape  of  food  during  the  process  of  mastication. 

The  proximity  of  the  mouth  and  teeth  introduces  a  septic  element 
to  all  these  operations;  therefore  before  doing  them  all  stumps  should 
be  removed,  decayed  teeth  stopped,  and  the  mouth  rendered  as  aseptic 
as  possible  and  kept  so  during  the  process  of  healing. 

Transplantation  of  fat.  In  the  correction  of  deformities,  especially 
the  depressions  due  to  scar  tissue,  free  transplants  of  fat  may  be  used. 
These  transplants  may  vary  in  size  from  an  almond  to  several  inches  in 
width.  Kanavel  has  discussed  this  subject  in  several  contributions.  The 
fat  is  generally  obtained  from  the  abdominal  wall,  although  if  the  pa¬ 
tient  is  excessively  obese  or  if  the  fascia  lata  is  transplanted  at  the  same 
time,  transplants  from  the  leg  may  be  found  satisfactory.  Where 
possible  sutures  are  not  used  to  retain  the  flap  in  position,  and  if  they 
are  used  the  finest  of  silk  is  preferred.  Care  should  be  taken  to  prevent 
the  development  of  a  hsematoma  in  the  field. 

Fat  may  be  used  to  soften  cicatrices  and  to  restore  mobility  or  to 
repair  deformity.  In  the  first  instance  through  incisions  small  pads 
of  fat  J4  of  an  inch  in  thickness  and  about  j/2  inch  in  width  are  inserted 
into  various  areas,  care  being  taken  not  to  undercut  too  large  an  area 
if  the  scar  be  extensive,  because  of  the  danger  of  sloughing  from  poor 
blood-supply.  In  the  latter  instance  the  fat  is  inserted  underneath  the 
scar  so  that  the  entire  depressed  area  is  elevated.  Nicety  of  plastic 
surgery  suggests  that  where  possible  the  incision  made  in  the  skin  for  the 
insertion  of  the  fat  should  be  at  a  distance  from  the  scar  and  if  possible 
at  a  concealed  site,  such  for  instance,  as  under  the  jaw  or  in  the  hair 
area.  In  the  latter  instance  the  undermining  may  be  carried  for  some 
inches. 

The  illustration  shows  a  patient  who  had  an  extensive  burn  of  the 
lower  lip  and  neck,  which  was  corrected  by  a  plastic  procedure  so  that 
the  ectropion  of  the  lip,  which  had  been  present,  was  repaired  and  at 
subsequent  periods  deposits  of  fat  were  placed  in  the  scar  tissue  round¬ 
ing  out  the  face  and  restoring  its  mobility. 

Transplants  may  also  be  made  about  vessels  which  have  been  ex¬ 
posed  and  where  it  is  feared  that  the  contracting  scar  tissue  may  cause 
oedema  of  an  extremity,  as  for  instance  after  a  dissection  of  an  inguinal 
region.  It  may  also  be  used  to  surround  nerves  which  are  repaired  or 
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are  exposed  in  the  scar  tissue.  Kanavel  has  also  used  it  extensively  in 
free  flaps  of  fat  about  tendons  which  were  exposed  in  scar  tissue  or 
after  suture,  and  the  results  were  very  satisfactory.  Here  a  small  sec¬ 
tion  of  fat  about  *4  of  an  inch  in  thickness,  i  or  2  inches  in  length, 
and  1  inch  in  width  is  wrapped  about  the  tendon.  Fat  has  also  been 
used  as  a  transplant  in  brain  defects.  Its  use  around  artificial  tendons 
made  from  silk  is  also  discussed  in  the  section  upon  that  subject. 


Fig.  196.  Photograph  of  Patient  in  whom  Lower  Lip  was  restored  by 
Plastic  Operation  with  Subsequent  Transplantation  of  Fat  to  ensure  its 
Mobility  and  soften  the  Area.  Photograph  on  left  shows  attempt  to  represent 
defect  before  operation,  since  unfortunately  no  photograph  had  been  taken  to 
represent  this.  {Kanavel.) 

The  transplantation  of  large  pads  of  fat  in  potentially  infected  areas 
should  always  be  approached  with  conservatism  because  of  the  pos¬ 
sibility  of  infection.  Transplantation  into  joints  to  restore  their  mo¬ 
bility,  and  into  bones  in  cases  of  old  osteomyelitic  cavities,  has  not  been 
followed  with  brilliant  results. 

The  use  of  fat  as  a  transplant  after  excision  of  the  sternocleido¬ 
mastoid  muscle  in  wry  neck  is  presented  in  another  section.  Its  use 
in  the  restoration  of  the  contour  of  the  breast  after  excision  will  be 
presented  in  that  chapter. 
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OPERATIONS  ON  THE  LIPS:  CHEILOPLASTY 

For  ectropion.  Ectropion  or  eversion  of  the  lip  is  generally  the 
result  of  extensive  cicatrization  following  burns  or  ulcerations  clue  to 
syphilis  or  lupus.  In  the  worst  cases  the  teeth  and  gums  are  exposed 
and  when  the  lower  lip  is  affected  the  saliva  constantly  dribbles  away. 

The  operation  may  be  either  easy  or  difficult  according  to  the  amount 
and  depth  of  the  scar  tissue  and  the  extent  of  the  involvement  of  the 
muscles. 

i.  For  slight  cases,  (a)  A  curved  transverse  incision  is  made  at  the 
junction  of  the  mucous  membrane  and  skin.  The  mucous  membrane 


Fig.  197.  Operation  for  Ectropion  of  the  Lower  Lip.  In  A  the  everted 
mucous  membrane  is  separated  as  a  thick  flap  by  the  incision  a  c  b,  and  is  then 
placed  in  its  proper  position.  The  curved  incisions  c  d  and  c  e  mark  out  the 
flaps,  a  c  d  and  b  c  e,  which  keep  the  lip  in  position.  In  B  the  method  of  suturing 
is  shown.  ( After  Cheyne  and  Burghard.) 

is  separated  sufficiently  to  form  a  flap  to  over-correct  the  deformity,  and 
this  flap  must  be  as  thick  as  possible.  The  raw  area  on  the  outer  sur¬ 
face  is  then  skin-grafted  by  Thiersch’s  method.  It  is  difficult  to  main¬ 
tain  the  grafts  in  position  and  to  keep  the  wound  from  becoming  in¬ 
fected  from  the  mouth.  In  order  to  keep  the  flap  in  position  it  has 
been  suggested  that  a  sharp-pointed  stiff  probe  should  be  passed  through 
the  flap,  entering  it  a  quarter  of  an  inch  outside  the  angle  of  the  mouth 
on  one  side  and  bringing  it  out  at  a  corresponding  place  on  the  opposite 
side.  The  probe  traverses  the  flap  of  mucous  membrane  and  is  left  in 
position  till  the  grafts  have  taken. 

( b )  An  incision  (a  b,  Fig.  197)  is  made  along  the  edge  of  the  everted 
mucous  membrane  from  one  side  to  the  other.  A  vertical  incision  is 
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then  made  from  the  mid-point  of  this  transverse  incision  to  the  chin, 
and  it  is  then  carried  in  a  curved  direction  in  the  submaxillary  region  of 
each  side  for  a  sufficient  distance.  The  mucous  membrane  of  the  lip  is 
dissected  up  as  a  thick  flap  and  restored  to  its  natural  position.  The 
two  flaps,  a  c  d  and  b  c  e,  containing  the  subcutaneous  tissue  are  freed 
by  undercutting  and  then  united  as  in  Fig.  197.  The  stitches  may  be 
removed  on  the  fifth  day. 

2.  For  severe  cases  where  there  is  much  scar  tissue  (Fig.  198).  An 
incision,  c  d,  is  made  along  the  muco-cutaneous  border  of  the  lip,  which 


Fig.  198.  Operation  for  Severe  Ectropion  of  the  Lower  Lip,  with  much 
Scar  Tissue.  The  flap  is  taken  from  the  submental  region.  In  a ,  a  b  is  the  line 
of  incision  marking  out  the  lower  limit  of  the  flap;  c  d,  the  incision  for  raising 
the  mucous  membrane  to  its  proper  position;  e  f,  the  line  along  which  the  scar 
tissue  may  be  excised;  the  arrows  indicate  the  direction  in  which  the  flap  is 
displaced  upwards.  In  b  the  flap  is  in  position  and  sutured  to  the  mucous  mem¬ 
brane  of  the  lip.  The  shaded  area  is  the  gap  left  by  the  displacement  of  the  flap. 

is  elevated  to  its  proper  position  by  free  dissection  through  the  scar 
tissue.  If  there  is  much  scar  tissue,  portions  of  it  may  be  excised. 
A  transverse  incision  {ah,  Fig.  198,  a)  four  or  five  inches  long  is  made 
in  the  neck  about  the  level  of  the  hyoid  bone.  This  incision  should  be 
slightly  convex  downwards.  The  bridge  of  tissue  between  the  two 
incisions  is  completely  raised  from  the  underlying  deep  fascia,  and 
then  glided  upwards  over  the  chin.  The  flap  is  stitched  by  its  upper 
margin  to  the  edge  of  the  mucous  membrane  of  the  lip  (Fig.  198),  and 
to  prevent  it  slipping  downwards,  two  or  three  buried  sutures  attach  its 
deep  surface  to  the  periosteum  of  the  jaw  and  muscles  of  the  chin.  The 
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gap  left  in  the  submental  region  is  closed,  partly  by  undercutting  the 
adjacent  skin  and  partly  by  skin-grafting. 

3.  In  the  worst  cases  the  scarring  or  destruction  is  so  extensive  that 
there  is  no  possibility  of  obtaining  flaps  locally,  and  skin-grafting  would 
not  correct  the  deformity.  In  such  a  case,  the  flaps  must  be  taken  from 
a  distal  part,  such  as  the  upper  arm;  Mr.  Brown  1  of  Leeds  obtained  an 
excellent  result  by  means  of  this  method.  The  child  was  aged  11,  and 


Fig.  199.  Restoration  of  the  Lower  Lip  by  means  of  a  Flap  taken  from 
the  Upper  Arm.  The  method  of  fixing  the  limb  to  the  head  is  shown. 

some  years  previously  had  been  severely  burnt  about  the  head  and  neck. 
Salivation  was  profuse;  the  head  was  drawn  downwards,  and  to  remedy 
this,  a  cut  was  made  across  the  neck  from  angle  to  angle  of  the  jaw;  all 
the  scar  tissue  was  divided,  the  head  was  pushed  into  its  proper  position 
and  the  wide  gaping  wound  which  resulted  was  closed  by  flaps  of  skin 
taken  from  the  shoulders.  When  this  wound  had  completely  healed  the 
lip  was  restored  by  making  a  transverse  incision  at  the  junction  of  the 
mucous  membrane  and  skin ;  the  lip  was  elevated  into  its  natural  position 
and  kept  there  by  means  of  a  stitch.  The  large  raw  area  was  then  closed 
by  suturing  a  flap  taken  from  the  bicipital  surface  of  the  arm  to  the 
margins  of  the  gap,  the  arm  being  brought  across  the  face  and  fixed 

1  Brit.  Med.  Journ.,  Jan.  7,  1905. 
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there  by  an  apparatus.  The  pedicle  was  divided  at  the  end  of  fourteen 
days,  the  flap  being  living  and  healthy.  The  patient  was  kept  quiet  by 
small  doses  of  opium,  and  the  necessary  dressings  were  done  under  an 
anaesthetic.  Berger  also  speaks  highly  of  restoring  the  lip  by  taking 
a  flap  from  the  arm  in  these  severe  cases.  He  divides  the  pedicle  on 
the  tenth  or  fourteenth  day.  Secondary  operations  are  usually  required 


A  3 


Fig.  200.  Restoration  of  the  Lower  Lip.  In  A  a  large  V-shaped  portion, 
G  c  h,  of  the  lip  has  been  removed.  The  mucous  membrane  is  sutured  to  the  skin 
along  the  lines  g  g  and  h  h,  to  form  the  margin  of  the  new  lip.  From  the  apex 
of  the  V  (the  point  c),  curved  incisions,  c  e  and  c  f,  are  made  on  each  side  into 
the  submaxillary  region.  In  B  the  operation  is  shown  completed.  It  may  be 
necessary  to  undermine  the  skin  to  bring  the  edges  together.  ( After  Cheyne  and 
Burg  hard.) 


to  complete  the  adjustment  of  the  flap  and  to  restore  the  angles  of  the 
mouth. 

Feeding  is  often  a  difficult  problem  in  these  cases  and  may  be  accom¬ 
plished  by  means  of  a  tube  and  funnel.  The  dressings  should  be  kept  as 
dry  as  possible  and  will  require  to  be  frequently  changed. 

For  restoration  of  the  lips.  This  operation  is  required  after 
the  removal  of  a  carcinoma  involving  the  whole  of  the  lip.  Either  a 
V-shaped  portion  with  the  apex  at  the  margin  of  the  jaw  or  a  quadri¬ 
lateral  portion  of  the  lip  and  chin  will  have  been  removed. 

First  method  (Fig.  200,  a  and  b).  From  the  apex  of  the  V  a  curved 
incision  is  made  on  each  side  down  to  the  level  of  the  hyoid  and  is  then 
continued  backwards  and  upwards  towards  the  angle  of  the  jaw.  The 
whole  thickness  of  the  tissues  of  the  lip  and  chin  is  dissected  off  the  jaw 
and  deep  fascia,  care  being  taken  that  the  facial  artery  of  each  side  is  not 
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divided.  The  edges  of  the  original  V  are  then  brought  together  in  the 
horizontal  line  to  form  the  lip;  the  mucous  membrane  on  the  deep 
surface  of  each  flap  is  elevated  as  far  as  may  he  necessary,  so  that  it  can 
be  sutured  without  tension  to  the  skin  to  form  the  red  margin  of  the  new 
lip.  The  edges  of  the  flaps  are  then  united  vertically  in  the  median  line. 


Fig.  201.  Restoration  of  the  Lower  Lip.  In  A  the  lines  g  a,  c  e  show 
the  incisions  for  the  removal  of  an  epithelioma.  The  dotted  line  a  c  completes 
the  incision  for  the  portion,  g  a  c  e,  to  be  removed;  this  should  be  more  quadri¬ 
lateral  in  shape,  a  b  and  c  d  are  curved  incisions  in  the  submaxillary  region ; 
they  extend  down  to  the  deep  fascia,  h  g  and  e  f  are  horizontal  incisions  carried 
outwards  from  the  angles  of  the  mouth;  they  divide  the  whole  thickness  of  the 
tissues  of  the  cheek,  but  the  mucous  membrane  should  be  divided  at  a  higher 
level,  in  order  to  allow  of  it  being  sutured  to  the  skin  to  form  the  new  lip.  The 
flaps  h  g  a  b  and  f  e  c  d  are  raised  from  the  lower  jaw  and  sutured  as  in  B.  The 
small  triangular  areas  above  h  g  and  e  f  may  be  excised,  if  necessary,  to  make 
the  flaps  come  together  more  easily.  ( Dowd. .) 

The  skin  beyond  the  lower  edges  of  the  incisions  in  the  neck  will  prob¬ 
ably  require  to  be  undermined  in  order  to  close  this  portion  of  the  wound. 

Second  method  (Fig.  201,  a  and  b).  From  the  apex  of  the  V  or  the 
lower  angles  of  the  quadrilateral  space,  curved  incisions,  a  b  and  c  d,  are 
carried  backwards  on  each  side  into  the  submaxillary  region  nearly  as 
far  as  the  angles  of  the  jaw.  From  the  corners  of  the  mouth  horizontal 
incisions,  e  f  and  g  h,  are  made  outwards  through  the  substance  of  the 


OPERATIONS  ON  THE  LIPS 


399 


cheek  for  a  sufficient  distance  to  allow  the  flaps  h  g  a  b  and  f  e  c  d  to  be 
approximated.  These  latter  incisions  are  carried  down  to  the  mucous 
membrane,  which  is  then  divided  one-third  of  an  inch  higher  to  allow  of 
its  being  stitched  to  the  skin  without  tension  in  order  to  form  the  new 
lip.  The  flaps  are  then  glided  inwards  and  united  in  the  median  vertical 
line.  Any  excess  of  tissue  in  the  cheeks  above  the  horizontal  incisions 
may  be  removed  by  the  excision  of  small  wedge-shaped  portions  (Dowd). 


Fig.  202.  Restoration  of  the  Lower  Lip.  In  A  the  thick  black  line  d  e 
represents  the  incision  on  each  side  for  raising  the  flaps:  the  new  lip  is  formed 
by  stitching  the  mucous  membrane  to  the  skin  along  the  horizontal  portion,  d,  of 
the  incision.  In  B,  b  a  and  b  c  are  shown  united  by  sutures  in  the  middle  line, 
the  flaps  being  displaced  inwards  to  allow  of  this  being  done.  ( After  Cheyne 
and  Bnrghard.) 

The  facial  arteries  must  not  be  damaged  in  dissecting  up  the  flaps,  which 
contain  the  whole  thickness  of  the  tissues  down  to  the  periosteum. 

By  these  two  methods  the  nerve-supply  to  the  muscles  in  the  flaps  is 
preserved,  and  they  are  well  nourished. 

Third  method  (Fig.  202,  a  and  b).  In  this  method  the  flaps  are  ob¬ 
tained  wholly  from  the  cheek.  A  horizontal  incision  is  made  from  the 
angle  of  the  mouth  on  each  side  to  the  edge  of  the  masseter,  dividing  the 
whole  thickness  of  the  cheek.  The  incision  then  curves  downwards  over 
the  mandible  and  then  forwards  in  the  submaxillary  region  nearly  as  far 
as  the  hyoid.  The  mucous  membrane  is  divided  vertically  at  the  anterior 
border  of  the  masseter  and  horizontally  where  it  is  attached  to  the  jaw. 
When  the  flaps  have  been  raised  sufficiently  they  are  glided  inwards 
to  meet  in  the  middle  line,  where  they  are  united  by  their  edges.  Before 
uniting  the  mucous  membrane  to  the  skin  to  form  the  lip,  it  must  be 
separated  so  that  there  is  no  tension  on  it;  with  this  object  in  view  it  is 
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well  to  divide  the  mucous  membrane  in  the  horizontal  part  of  the  incision 
at  a  higher  level  than  the  skin  and  muscles.  This  method  produces 
much  more  scarring  on  the  face ;  the  nerve-supply  to  the  muscles  is  more 
interfered  with  and  the  vascular  supply  is  inferior  to  that  in  either  of  the 
other  two  methods,  and  in  marking  out  the  flaps  the  pedicle  must  be  made 
sufficiently  wide.  Free  undercutting  of  the  skin  on  the  outer  sides  of  the 
incisions  will  be  necessary  to  close  the  gap  left  by  sliding  the  flaps  into 
their  new  position. 

RESTORATION  AFTER  INJURIES  AND  SLOUGHING  OR 

LOCAL  ULCERATION 

The  operation  required  to  restore  the  lips  in  these  cases  depends  on 
the  extent  of  the  injury  and  the  amount  of  destruction  of  the  adjoining 
parts  of  the  chin  and  cheek. 

Fig.  203  is  taken  from  a  patient  whose  upper  lip  on  the  left  side  had 
been  almost  completely  destroyed.  A  wide  gap  extended  from  the  left 
angle  of  the  mouth  to  the  right  of  the  mid-line.  There  was  a  large 
amount  of  scar  tissue,  and  ectropion  of  the  mucous  membrane  of  the 
right  half  of  the  lip.  The  scar  tissue  was  excised  and  the  lip  freely 
separated  from  the  alveolus  on  the  right  side;  in  order  to  allow  this 
portion  of  the  lip  to  be  glided  over  the  defect,  a  horizontal  incision  was 
made  at  its  junction  with  the  right  nostril  and  then  curved  round  the 
margin  of  the  latter  (see  Fig.  203,  d  e).  The  margins  of  the  gap  on  each 
side  were  completely  refreshed,  the  mucous  membrane  of  the  lip  being 
separated  and  preserved  along  the  free  border.  The  left  cheek  was 
widely  detached  from  the  upper  jaw,  the  line  of  reflection  of  the  mucous 
membrane  from  the  cheek  on  to  the  jaw  being  divided  as  far  as  was  found 
to  be  necessary.  It  was  then  possible  to  unite  the  refreshed  surfaces; 
a  broad  lip  was  made,  but  with  some  eversion  of  the  mucous  mem¬ 
brane  and  leaving  a  notch  in  the  free  margin,  which  was  corrected  by 
a  subsequent  operation  (Figs.  192  and  195). 

This  method  of  gliding  the  margins  of  the  gap  towards  each  other 
can  be  usually  employed,  if  the  cheek  and  lip  be  freely  separated  from 
the  jaw.  Their  whole  thickness  must  be  elevated  and  the  elasticity  of 
the  tissues  is  sufficient  to  allow  of  them  being  united  without  undue 
tension.  Another  great  advantage  of  this  method  is  that  there  is  a 
minimum  amount  of  visible  scar  tissue. 

When  the  defect  is  so  extensive  that  the  whole  length  of  the  lip  has 
been  destroyed,  Dieffenbach’s  operation  (Fig.  204)  may  be  employed. 
A  quadrilateral  flap  is  marked  out  on  each  side  of  the  defect.  The  base 
of  the  flap  is  at  its  lower  end  and  thus  a  good  blood-supply  is  ensured. 
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The  flaps  which  contain  the  whole  thickness  of  the  cheek  are  turned 
inwards,  so  that  a  b  is  sutured  to  c  d,  and  the  gap  left  by  the  displace¬ 
ment  is  closed  by  undercutting  and  uniting  its  edges. 

In  some  cases  not  only  is  the  lip  destroyed,  but  there  is  also  exten¬ 
sive  loss  of  the  adjacent  tissues,  such  as  the  chin,  and  a  very  wide  gap 
is  left.  If  it  is  impossible  to  close  such  a  gap  by  one  of  the  methods  above 


Fig.  203.  Restoration  of  the  Upper  Lip,  following  an  Injury.  The 
clotted  line  a  b  c  represents  the  incision  to  free  the  left  half  of  the  lip  and  excise 
the  scar  tissue;  d  e,  an  incision  to  allow  the  right  half  of  the  lip  to  be  separated 
from  the  nose.  The  dark  line  at  the  junction  of  the  mucous  membrane  and  skin 
represents  the  incision  to  allow  the  former  to  be  separated  from  the  latter.  By 
freely  separating  the  cheeks  from  the  maxillae  the  margins  of  the  defect  were 
sutured,  and  the  resulting  lip  is  shown  in  Figs.  192  and  195.  ( Author’s  case.) 

described  it  is  necessary  to  take  a  flap  from  some  distal  part,  such  as  the 
arm  (Fig.  199,  p.  396).  A  very  successful  case  in  which  this  method 
was  employed  is  reported  by  Watts  in  the  Annals  of  Surgery  for  Janu¬ 
ary,  1905.  Another  method  is  illustrated  in  Fig.  205.  On  each  side  of  the 
defect  two  rectangular  flaps,  a  b  c  d  and  d  e  f  g,  comprising  the  whole 
thickness  of  the  cheek,  are  marked  out.  The  mucous  membrane  at  the 
upper  margins,  b  c  and  ef,  of  each  is  stitched  to  the  skin  to  form  the  new 
lip.  The  flaps  are  then  displaced  towards  the  mid-line,  and  their  adjacent 
edges,  c  d  and  d  e,  are  sutured  together.  By  freely  raising  the  cheek 
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from  the  bone,  the  gaps  left  by  the  displacement  of  the  flaps  may  be 
closed  (Fig.  205,  b). 

When  the  upper  lip  has  to  be  restored,  the  proximity  of  the  nose  and 
the  small  amount  of  space  render  necessary  some  slight  modifications  of 
these  operations.  When  only  a  part  has  to  be  restored,  it  is  possible  by 
freely  separating  the  remainder  of  the  lip  from  the  jaws  to  bring  the 
edges  of  the  defect  together  (Fig.  203).  In  order  to  prevent  the  nostrils 
being  unduly  compressed,  an  incision  should  be  made  round  the  ala  on 
each  side  (Figs.  203  and  206),  removing,  if  necessary,  an  elliptical 
portion  of  the  skin  (Fig.  206).  When  the  whole  lip  is  removed  or  has 


Fig.  204.  Dieffenbach’s  Operation.  The  flaps  on  each  side  of  the  gap 
contain  the  whole  thickness  of  the  tissues  of  the  cheek  and  are  rotated  inwards, 
so  that  a  b  and  c  d  are  sutured.  The  scar  tissue  must  be  sufficiently  removed. 
A  similar  operation  may  be  employed  to  restore  the  lower  lip. 

been  destroyed,  the  incisions  round  each  ala  should  meet  in  the  mid-line 
below  the  septum.  If  scar  tissue  is  present,  it  must  be  excised.  The 
flaps  on  each  side  are  freely  raised  and  the  mucous  membrane  is  stitched 
to  the  skin  along  the  margins  of  the  raw  surface  to  form  the  new  lip, 
which  is  then  brought  down  to  its  proper  position.  The  portions  of  the 
incision  below  the  nostrils  are  stitched  together  to  make  a  median  vertical 
line,  on  either  side  of  which  the  tissues  will  form  the  lip  proper  (Fig. 
207). 

Operations  for  microstoma  (Fig.  208,  p.  406).  This  condition 
is  often  the  result  of  extensive  ulceration,  not  infrequently  syphilitic  in 
origin;  sometimes  it  is  due  to  an  injury  or  an  operation. 
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To  restore  the  mouth  to  its  proper  size,  an  incision  ( a  b ,  Fig.  208,  b) 
is  made  outwards  on  each  side  of  the  contracted  orifice  through  the 
whole  thickness  of  the  cheek  and  sufficiently  long  to  make  the  new  mouth 
large  enough.  The  mucous  membrane  is  carefully  freed  as  much  as 
possible  from  the  tissues  of  the  neck  and  stitched  to  the  skin  to  form  the 
red  margin  of  the  lips  (Fig.  208,  c).  If  the  mucous  membrane  is  de¬ 
ficient  the  skin  must  be  turned  inwards  and  stitched  to  it.  Especial  care 
must  be  taken  in  the  formation  of  the  angles  of  the  mouth,  that  the  skin 


Fig.  205.  Restoration  of  the  Lower  Lip.  I11  the  left-hand  figure  the 
quadrilateral  flaps,  a  b  c  d  and  d  e  f  g,  are  marked  out.  They  contain  the 
whole  thickness  of  the  cheek,  and  the  mucous  membrane  is  stitched  to  the  skin 
along  b  c  and  e  f  to  form  the  new  lip.  In  the  right-hand  figure  the  method  of 
suturing  the  flap  is  shown. 

and  mucous  membrane  in  these  places  are  very  accurately  united,  in  order 
to  prevent  recurrence  of  the  contraction.  In  some  cases  it  is  better  to 
dissect  up  at  the  new  angle  a  thick  triangular  flap  of  skin  with  its 
base  directed  outwards.  The  mucous  membrane  is  then  divided  as  far 
as  the  new  angle  and  the  flap  of  skin  turned  inwards  and  sutured  to  the 
mucous  membrane  to  form  the  angle  of  the  mouth  (Fig.  209,  p.  407). 

In  all  these  operations  the  dressings  should  be  of  the  simplest  nature, 
and  changed  frequently.  It  is  often  best,  e.g.  in  cases  of  restoration  of 
the  lips  and  for  microstoma,  not  to  apply  any  dressings  at  all.  The  vas¬ 
cular  supply  is  so  abundant  and  union  occurs  so  rapidly  that  they  are  un¬ 
necessary.  It  is  also  most  important  to  keep  the  parts  as  dry  as  possible, 
and  this  cannot  be  done  if  an  elaborate  dressing  is  used.  Of  course,  if 
extensive  incisions  in  the  submaxillary  region  have  been  made,  a  dressing 
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should  be  put  on,  but  at  the  same  time  the  mouth  and  lip  should  not 
be  kept  covered  up. 

It  is  perhaps  hardly  necessary  to  point  out  that  before  undertaking 
these  plastic  operations  on  the  lips  and  mouth,  all  signs  of  active  disease 
and  ulceration  must  be  absent,  or  to  emphasize  the  importance  of  curing 
any  constitutional  disease,  such  as  syphilis. 

PLASTIC  OPERATIONS  ON  THE  CHEEK 

These  are  required  to  close  recent  defects  remaining  after  surgical 
operations,  or  those  which  follow  extensive  destruction  from  ulceration, 


Fig.  206.  Restoration  of  the  Upper  Lip.  The  dotted  lines  indicate  the  line 
of  incision  for  removal  of  the  scar  tissue,  d  and  c  represent  elliptical  portions  of 
skin  removed  from  each  cheek  in  order  to  prevent  compression  of  the  nostrils 
when  the  lip  is  completed.  It  may  not  be  necessary  to  remove  these.  The  mucous 
membrane  is  stitched  to  the  skin  along  a  c  and  b  c  in  order  to  form  the  free 
margin  of  the  lip;  c  is  then  drawn  downwards  and  the  operation  completed  as  in 
Fig.  207. 

cancrum  oris,  &c.  In  the  latter  group  of  cases  there  is  often  closure 
of  the  jaws,  either  from  cicatricial  contraction  in  the  structures  attached 
to  them,  or  the  cheek  is  firmly  adherent  to  the  jaw,  and  if  it  is  separated 
by  division  of  the  adhesions,  it  is  exceedingly  likely  to  become  again 
adherent.  If  the  defect  which  is  left  by  the  removal  of  the  whole  thick¬ 
ness  of  the  cheek  is  not  closed  by  an  immediate  plastic  operation,  ex- 
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tensive  contraction  and  adhesions  to  the  jaw  may  also  occur.  There 
are,  therefore,  a  number  of  factors  to  be  considered  which  materially 
influence  the  result  of  these  operations. 

All  active  ulceration  must  be  at  an  end  and  the  condition  of  the 
teeth  must  be  investigated,  and  when  necessary,  stumps  must  be  removed 
and  the  mouth  rendered  as  aseptic  as  possible. 

Attempts  must  be  made  to  remedy  the  cause  of  the  closure  of  the 
jaws  before  undertaking  the  operation  to  close  the  defect.  It  may  be 
possible  to  overcome  the  closure  by  stretching  the  cicatricial  tissue  by 


Fig.  207.  Restoration  of  the  Upper  Lip.  Completion  of  the  Operation 
shown  in  the  previous  Figure.  It  is  important  to  make  the  depth  of  the  lip 
as  great  as  possible. 

various  kinds  of  gags.  If  the  scar  tissue  is  divided,  some  means  must 
be  employed  to  prevent  its  reproducing  the  closure,  and  this  can  often 
only  be  done  by  means  of  a  flap.  In  very  bad  cases,  the  adhesions 
are  so  dense  and  firm  that  it  is  almost  impossible  to  divide  them  com¬ 
pletely  and  to  prevent  them  reforming,  so  that  an  operation  to  make 
a  false  joint  becomes  necessary;  or  excision  of  the  temporo-maxillarv 
joint  may  be  undertaken,  but  the  latter  operation  is  not  often  beneficial 
in  these  cases. 

When  flaps  are  employed  to  close  the  defect,  they  may  be  obtained 
from  the  adjacent  parts  of  the  cheeks,  ( a )  the  masseteric  area,  ( b )  from 
above  or  below  the  defect;  or  (c)  from  more  distal  parts,  viz.  the  fore¬ 
head  or  temporal  regions,  and  from  the  neck  or  from  the  arm. 
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Fig.  208.  Operation  for  Microstoma,  a  shows  the  condition  before  the 
operation.  In  b  the  line  of  the  incision  a  b  for  dividing  the  scar  tissue,  and  in 
c  the  method  of  stitching  the  mucous  membrane  to  the  skin,  is  shown.  Especial 
care  must  be  taken  in  stitching  the  mucous  membrane  to  the  skin  at  the  angles 
of  the  mouth,  d  shows  the  result  some  months  after  the  operation.  (Mr.  Burg- 
hard’s  case.) 

When  the  flap  is  taken  from  the  masseteric  region,  it  is  usually  twisted 
on  its  pedicle  so  that  its  cutaneous  surface  is  directed  inwards.  The 
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continual  growth  of  hair  into  the  mouth  is  a  serious  drawback  to  the 
patient’s  comfort,  and  therefore  in  males,  whenever  possible,  some 
other  flap  should  be  used.  It  may,  however,  be  possible  to  dissect 
out  the  layer  containing  the  hair  bulbs;  it  is  probably  useless  to  attempt 
to  destroy  the  hair  follicles  by  X-rays.  The  outer  surface  of  the  flap 
is  covered  by  a  superimposed  flap  taken  either  from  some  convenient 


Fig.  209.  Operation  for  Microstoma.  Formation  of  New  Angle  of  the 
Mouth.  In  a  a  triangular  flap  of  skin  is  turned  back  and  the  dotted  line  shows 
the  place  of  division  of  the  mucous  membrane.  In  b  the  flap  is  turned  in  around 
the  new  angle  and  sutured  in  position. 

part  of  the  neck  or  from  the  tissues  over  the  inferior  maxilla  (Fig.  215, 
c),  or  it  may  be  skin-grafted.  When  the  flap  is  taken  from  above  or 
below  the  defect  it  is  not  necessary  to  reverse  it — it  can  be  glided  into 
position  with  its  raw  surface  inwards  (Figs.  211  and  212);  this  will 
cicatrize  and  remain  non-adherent  to  the  mucous  membrane  of  the  jaw, 
and  thus  the  mouth  can  be  satisfactorily  opened.  If  a  flap  is  taken  only 
from  the  cheek  above  the  defect,  considerable  distortion  of  the  eyelids 
and  mouth  may  follow,  and  therefore  this  method  is  rarely  available. 
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In  cutting  the  flaps  from  the  cheek,  the  direction  and  position  of 
the  parotid  duct  must  be  remembered  and  care  taken  not  to  injure  it. 
After  the  flap  has  become  united  in  its  new  position,  subsequent  opera¬ 
tions  will  be  required  to  form  the  angles  of  the  mouth,  &c. 


Fig.  210.  Method  of  Closure  of  a  Large  Gap  in  the  Cheek  by  Trans¬ 
plantation  of  a  Flap  from  the  Submaxillary  Region.  The  patient  had 
an  epithelioma  of  the  cheek  and  angle  of  the  mouth,  and  its  wide  removal  left  the 
large  gap  shown  in  the  figure.  The  incision  a  c  b  was  made  low  down  in  the  sub¬ 
maxillary  region  and  a  large  flap  of  skin  and  subcutaneous  tissue  was  raised;  part 
of  the  upper  border  of  the  flap  was  formed  by  the  lo.wer  margin  of  the  gap.  The 
incision  e  c  divided  the  flap  into  two  portions,  a  c  e  d  and  b  m  k  h,  which  were 
placed  in  the  gap  as  in  Fig.  21 1.  The  glands  were  removed  from  the  submaxillarv 
region  after  the  flap  had  been  raised.  It  will  be  noticed  that  the  raw  deep  sur¬ 
faces  of  the  flaps  are  directed  towards  the  mouth,  which  could  be  opened  widely 
after  union  had  occurred.  (Mr.  Cunning’s  case.) 


A  flap  from  the  forehead  and  neck  has  the  great  advantage  of  being 
hairless.  The  former  leaves  a  very  obvious  scar,  but  has  a  plentiful 
vascular  supply.  The  raw  area  left  on  the  forehead  may  be  consider¬ 
ably  diminished  in  size  by  undercutting  the  adjacent  scalp  and  at  once 
uniting  the  apposed  edges,  but  in  doing  this  the  hair  must  not  be  brought 
too  low  down,  or  the  effect  may  be  more  conspicuous  than  a  scar.  Any 
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uncovered  area  may  be  skin-grafted.  The  skin  of  the  neck  is  said  to 
shrink  a  great  deal,  but  excellent  results  may  be  obtained  by  its  use, 
provided  the  flap  is  made  long  enough. 

Whatever  method  is  used,  the  flap  must  be  large  enough  to  allow 


Fig.  21 1.  Restoration  of  a  Large  Defect  in  the  Cheek.  Completion 
of  the  Operation  shown  in  Fig.  210.  The  margins  of  the  flaps  and  defect  are 
united  by  sutures.  The  raw  area,  a  m  b,  was  closed  by  undermining  the  skin 
below  a  b.  Drainage  tubes  should  be  placed  on  the  deep  aspect  of  the  flaps. 
(Mr.  Cunning’s  case.) 

for  its  contraction,  and  thereby  to  reduce  the  subsequent  distortion  to  the 
smallest  amount. 

Closure  of  a  large  defect  (Figs.  210  and  21 1).  A  large  defect, 
such  as  one  left  after  the  removal  of  an  epithelioma,  may  be  closed  in 
the  following  manner : — A  curved  incision,  a  c  b,  is  made  low  down  in 
the  submaxillary  region,  and  a  flap  of  skin  and  the  whole  of  the  sub¬ 
cutaneous  tissue  is  dissected  up.  The  upper  margin  of  this  flap  is  formed 
by  the  lower  edge  of  the  defect,  and  from  the  point  k  the  incision  k  h 
is  carried  backwards.  Care  must  be  taken  not  to  divide  the  facial 
artery.  The  flap  has  therefore  two  pedicles,  and  is  divided  by  the 
incision  e  c  into  two  parts.  The  anterior  portion,  a  c  e  d,  is  twisted 
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Fig.  212.  Closure  of  a  Defect  in  the  Cheek  by  gliding  a  Flap  from 
the  Submaxillary  Region.  In  A  the  lines  of  incision  for  the  removal  of 
a  nodule  of  cancer  and  the  surrounding  portion  of  the  skin  are  shown.  The 
dotted  lines  indicate  the  prolongation  of  these  lines  into  the  submaxillary  region, 
in  order  to  form  a  flap  which  was  displaced  upwards  into  the  gap,  b,  and  sutured 
to  its  margins.  {Mr.  Cunning’s  case.) 
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into  the  gap  so  that  e  c  and  f  g  are  united  by  sutures;  the  posterior 
portion,  b  m  k,  is  then  placed  in  the  remainder  of  the  gap,  and  the  ap¬ 
posed  edges  are  sutured  to  one  another.  A  large  raw  area  is  left  in  the 
submaxillary  region,  and  this  is  closed  by  freely  undercutting  the  sur¬ 
rounding  skin.  A  drainage  tube  is  placed  on  the  deep  aspect  of  the 
flaps  and  brought  to  the  surface  at  the  lowest  point  of  the  operation  area. 

Another  method  of  closing  a  large  gap  by  means  of  a  submaxillary 
flap  glided  upwards  into  the  defect  is  shown  in  Fig.  212,  a  and  b.  The 


Fig.  213.  Israel’s  Method  of  closing  a  Defect  in  the  Cheek.  In  A 
the  flap  a  b  is  marked  out,  having  its  pedicle  near  the  angle  of  the  jaw  and  its 

lower  end  reaching  nearly  to  the  clavicle.  In  B  the  flap  is  stitched  to  the  re¬ 

freshed  margins  of  the  gap;  the  part  a  c  bridges  over  the  skin  behind  the  defect. 
The  raw  area  in  the  neck  is  closed  by  sutures.  In  C  the  part  of  the  flap  a  c  is 
shown  folded  over  b  c,  so  that  the  raw  surfaces  are  in  contact  and  the  edges  are 
united  to  those  of  the  defect.  A  hole,  e,  is  left  communicating  with  the  mouth. 
This  is  subsequently  closed  by  the  sutures  (shown  dotted)  after  refreshing  the 
apposing  edges.  A  secondary  operation  will  be  required  to  form  the  angle  of  the 
mouth. 

patient  had  a  recurrent  nodule  of  cancer  in  the  position  shown  in  the 

figure.  It  was  excised  with  a  wide  margin  of  skin  and  deep  tissues 

from  all  sides  of  it.  The  incisions  a  b  and  c  d  were  prolonged  down¬ 
wards  and  a  large  rectangular  flap  was  dissected  up,  having  its  broad 
pedicle  at  the  lower  end.  The  flap  with  its  deep  surface  directed  inwards 
was  placed  in  the  gap,  and  the  apposed  edges  sutured  to  one  another 
as  in  Fig.  212,  b.  A  small  amount  of  sloughing  took  place  at  the  junction 
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of  the  mucous  membrane  of  the  lip  and  flap.  A  drainage  tube  should 
be  placed  beneath  the  lower  end  of  the  flap.  This  method  may  also  be 
usefully  employed  to  close  the  gap  left  after  the  removal  of  a  cancer 
situated  at  the  angle  of  the  mouth. 

Israel  closed  a  large  gap  by  taking  a  long  flap  from  the  neck  (see 
Fig.  213).  The  pedicle,  placed  near  the  angle  of  the  jaw,  is  made 
broad  whilst  the  lower  end  of  the  flap  reaches  nearly  to  the  clavicle. 
The  flap,  consisting  of  skin  and  subcutaneous  tissue,  is  placed  in  the 
defect,  so  that  its  distal  extremity,  b,  is  at  the  situation  of  the  angle 
of  the  mouth,  and  the  upper  portion  of  the  flap  a  c  ‘  bridges  over  ’  the 
skin  behind  the  defect.  The  edges  of  the  flap  and  those  of  the  defect  are 
then  united  by  sutures.  The  pedicle  is  severed  in  about  seventeen  days. 
The  posterior  part,  a  c,  of  the  flap  (Fig.  213,  b)  is  then  folded  over  and 
placed  on  the  raw  outer  surface  of  the  anterior  portion,  a  being  placed 
at  the  angle  of  the  mouth.  The  borders  of  the  flap  are  united  to  the 
upper  and  lower  edges  of  the  margins  of  the  defect.  After  union  has 
taken  place  between  the  edges  of  the  flap  and  those  of  the  defect,  it  is 
necessary  to  close  the  opening,  e,  into  the  mouth,  which  exists  at  the  place 
where  the  flap  was  reduplicated  on  itself  (Fig.  213,  c).  This  is  accom¬ 
plished  by  refreshing  the  raw  edges  of  the  gap  and  excising  the  posterior 
end  of  the  flap.  The  two  raw  surfaces  are  then  accurately  united  by 
sutures.  A  further  operation  will  be  necessary  to  make  an  angle  for 
the  mouth  by  dissecting  up  the  mucous  membrane  of  the  lips  and  uniting 
it  to  the  anterior  edge  of  the  flap.  The  wound  in  the  neck  is  closed  by 
sutures,  after  undermining  the  surrounding  subcutaneous  tissue. 

Flap  from  forehead.  This  method  may  be  employed  as  an 
alternative  to  taking  the  flap  from  the  neck,  or  it  may  be  used  in  con¬ 
junction  with  a  neck  flap,  the  latter  being  superimposed  on  the  former 
(Fig.  214).  The  flap,  consisting  of  skin  and  subcutaneous  tissue,  is 
made  sufficiently  large  to  enable  it  to  be  turned  downwards,  and  fixed 
without  tension  to  the  margins  of  the  defect,  .which  are  pared,  except 
the  upper  which  is  not  touched  at  this  stage.  As  a  rule  the  pedicle  will 
be  in  the  region  of  the  zygoma,  and  must  be  made  broad;  the  upper  end 
of  the  flap  may  reach  as  high  as  the  hair  and  anteriorly  the  edge  will 
skirt  the  outer  margin  of  the  orbit  (Fig.  214).  It  may  be  necessary 
to  make  a  backward  prolongation  of  the  flap  in  order  to  provide  a  cover¬ 
ing  for  any  raw  surface  on  the  inner  aspect  of  the  ascending  ramus  of 
the  jaw  remaining  after  adhesions  have  been  freely  divided  in  this 
region,  and  to  enable  the  mouth  to  be  opened.  When  the  flap  is  in 
position,  its  cutaneous  surface  will  be  directed  inwards.  The  raw  sur¬ 
face  of  the  backward  prolongation  is  sutured  to  the  raw  surface  of 
the  inner  aspect  of  the  jaw,  by  means  of  stitches  which  pass  from  the 
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flap  through  the  whole  thickness  of  the  cheek;  the  knots  being  tied  on 
the  cheek,  the  stitches  can  he  easily  removed. 

The  second  flap  for  superimposing  on  to  the  raw  surface  of  the  deep 
or  forehead  flap  is  obtained  from  the  skin  and  subcutaneous  tissue  of 
the  neck  (Fig.  214).  This  superficial  flap  has,  of  course,  its  cutaneous 
surface  directed  outwards,  the  two  raw  surfaces  of  the  flaps  being 


Fig.  214.  Method  of  closing  a  Defect  in  the  Cheek  by  Superimposed 
Flaps.  A  large  forehead  flap,  c,  is  being  used  to  close  a  defect  in  the  lower  part 
of  the  cheek,  and  has  superimposed  on  it  the  flap  b  taken  from  the  neck.  This 
flap  is  also  sutured  to  the  margins  of  the  gap.  After  the  division  of  the  pedicle 
of  the  forehead  flap  the  upper  edge  of  the  defect  is  refreshed  and  united  to  the 
edge  of  this  flap.  /  is  the  redundant  portion  of  the  forehead  flap,  and  is  replaced 
in  the  raw  area  a;  b'  is  the  raw  area  in  the  neck,  which  is  closed  by  under¬ 
mining  its  edges.  Drainage  must  be  provided  at  the  lower  borders  of  the  flaps. 
Any  uncovered  area  on  the  flap  c  may  be  skin-grafted. 

apposed  to  one  another.  It  is  sutured  to  the  deep  flap  and  to  the  margins 
of  the  gap,  and  is  also  used  to  close  any  portion  of  the  defect  not  covered 
in  by  the  forehead  flap.  It  is  well  to  provide  for  drainage,  the  tube  being 
placed  between  the  flaps  and  brought  to  the  surface  at  the  lower  margin 
of  the  superficial  flap.  The  raw  area  left  by  transplanting  the  neck  flap 
is  closed  by  undercutting  the  edges  and  bringing  them  together  by 
sutures  in  the  usual  way. 

The  pedicle  of  the  forehead  flap  is  divided  in  about  a  fortnight  or 
three  weeks.  The  upper  margin  of  the  gap  is  now  refreshed  and  united 
to  the  upper  edge  of  the  deep  flap  by  silkworm-gut  sutures.  Any  re- 


414 


PLASTIC  SURGERY 


dundant  portion  of  the  pedicle  is  replaced  in  the  raw  area  on  the  fore¬ 
head,  the  remainder  of  this  area  being  skin-grafted. 

Further  operations  will  be  required  to  make  an  angle  for  the  mouth, 
and  to  correct  any  displacement  of  the  eyebrow  or  eyelids.  These 
operations  are  employed  to  close  large  defects,  when  there  is  no  sound 
skin  or  the  latter  has  been  removed,  as  in  some  cases  of  excision  of  the 
upper  jaw  or  of  a  rodent  ulcer. 

Closure  of  a  small  defect.  ( a )  When  the  defect  is  small  and 
the  mouth  can  be  freely  opened,  it  may  be  possible  to  close  it  by  dis- 


FlG.  215.  To  ILLUSTRATE  THE  CLOSURE  OF  A  SMALL  DEFECT  BY  A  FLAP  TAKEN 
from  the  Skin  over  the  Masseter.  In  a  the  flap  is  marked  out,  having  its 
pedicle  a  short  distance  behind  the  gap.  In  b  the  flap  is  shown  sutured  to  the  re¬ 
freshed  margins  of  the  gap;  the  cutaneous  surface  is  directed  towards  the  buccal 
cavity.  In  c  the  pedicle  is  divided  after  union  of  the  flap  and  the  edges  of  the 
gap  has  taken  place;  the  redundant  portion  of  the  pedicle  is  also  shown  replaced 
in  the  raw  area,  the  remainder  of  which  is  closed  by  skin-grafting  or  by  a  flap 
raised  from  over  the  lower  jaw.  The  thick  black  line  indicates  the  line  of  in¬ 
cision  for  raising  this  flap,  which  also  covers  the  outer  surface  of  the  flap  in  the 
defect.  Another  operation  will  be  required  to  form  the  angle  of  the  mouth. 
( After  Cheyne  and  Burg  hard.) 

secting  up  the  cheek  freely  on  each  side  of  the  gap;  the  cheek  below  the 
gap  should  be  the  more  widely  displaced  in  order  that  the  eyelids  may  not 
be  distorted.  The  edges  of  the  gap  are  then  accurately  united  by  sutures. 
Or  a  single  flap  may  be  taken  from  the  cheek  behind  the  gap  (Fig. 
215,  a).  The  flap  is  turned  forwards  on  its  pedicle  so  that  the  cutaneous 
surface  looks  inwards.  The  pedicle  should  be  attached  a  little  distance 
behind  the  posterior  margin  of  the  defect  and  may  be  severed  at  the  end 
of  a  fortnight;  any  redundant  portion  is  replaced  in  the  area  from 
which  it  was  taken.  The  outer  surface  of  the  flap  is  covered  by  skin- 
grafting  or  by  a  superimposed  flap  taken  from  the  tissues  over  the  lower 
jaw  (Fig.  215,  c). 

(b)  When  the  defect  is  small  and  there  is  inability  to  open  the  mouth 
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on  account  of  cicatricial  contraction,  Gussenbauer’s  operation  (Fig.  216), 
performed  in  two  stages,  is  most  useful,  provided  the  skin  is  abundant. 
A  flap  of  skin  and  subcutaneous  tissue,  somewhat  broader  at  its  posterior 
end  than  at  its  anterior  end,  is  dissected  up,  the  pedicle  being  placed 
about  the  anterior  border  of  the  masseter.  The  cicatricial  tissue  is 
divided  from  before  backwards  and  the  mouth  widely  opened.  The  skin 
flap  is  turned  into  the  defect  so  that  its  anterior  free  border  is  inside  the 
mouth;  its  edges  are  stitched  to  those  of  the  defect,  the  raw  (deep)  sur¬ 
face  of  the  flap  being  sutured  to  the  inner  aspect  of  the  internal  pterygoid 
muscle.  At  the  end  of  four  weeks  the  pedicle  b  b  is  divided  and  the 


Fig.  216.  Gussenbauer’s  Operation.  In  a  the  flap  is  dissected  backwards: 
the  dotted  lines  indicate  the  incisions  for  dividing  the  mucous  membrane.  In  b 
the  anterior  end  of  the  flap  is  shown  carried  round  into  the  mouth,  preparatory 
to  being  stitched  in  position,  b  b  is  the  line  along  which  the  flap  is  subsequently 
divided  and  turned  forward  into  the  gap,  to  the  margins  of  which  it  is  sutured 
in  c.  The  thick  black  line  in  c  indicates  the  incision  for  marking  out  the  flap 
which  is  placed  on  the  outer  surface  of  the  one  filling  the  gap.  The  raw  sur¬ 
face  left  where  this  flap  is  taken  from  may  be  skin-grafted  or  closed  by  under¬ 
mining  the  adjacent  skin.  ( After  Cheyne  and  Burghard.) 

posterior  part  of  the  flap  is  brought  into  the  anterior  part  of  the  defect 
and  sutured  to  its  refreshed  margins.  The  cutaneous  surface  of  the  flap 
is  thus  directed  towards  the  mouth  and  the  exposed  raw  surface  is  cov¬ 
ered  by  a  superimposed  flap  taken  from  over  the  lower  jaw  (Fig.  216,  c). 

Flaps  from  the  arm  have  been  used  to  close  very  large  defects 
when  other  methods  have  been  unavailable  or  inapplicable.  The  method 
of  employing  them  is  similar  to  that  described  under  restoration  of  the 
lips  (Fig.  199). 

Defects  in  the  mucous  membrane  of  the  cheek  remaining  after 
the  removal  of  large  portions,  have  been  closed  by  transplanting  a  flap 
from  the  neck  to  the  inside  of  the  mouth  through  an  incision  made  in 
the  cheek  in  front  of  the  masseter.  The  pedicle  of  the  flap  must  be 
broad  and  the  flap  must  be  long.  The  raw  surface  of  the  flap  is  applied 
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to  the  raw  surface  in  the  mouth  and  united  to  it  by  sutures,  the  pedicle 
being  divided  after  the  lapse  of  ten  days  to  a  fortnight.  The  excess  of 
flap  is  replaced  in  the  gap  left  by  its  removal,  the  remaining  portion  being 
closed  by  undermining  its  edges.  This  may  be  done  either  at  the  first 
operation  or  when  the  pedicle  is  divided.  Finally,  the  incision  in  the 
cheek  is  closed  by  silkworm-gut  sutures.1 

PLASTIC  OPERATIONS  FOR  SYPHILITIC  AFFECTIONS 

OF  THE  PALATE 

As  a  result  of  syphilitic  ulceration,  the  hard  or  soft  palate  may  be 
more  or  less  completely  destroyed.  In  the  hard  palate  a  round  or  oval 
hole  is  usually  produced  by  necrosis  of  the  palatal  processes  of  the 
superior  maxillae;  when  the  soft  palate  is  affected,  the  loss  of  tissue  is 
often  extreme  and  the  most  striking  feature  is  the  formation  of  adhesions 
between  the  remains  of  the  palate  and  the  pharyngeal  wall.  These  may 
be  so  abundant  as  to  completely  shut  off  the  naso-pharynx  from  the 
oro-pharynx,  or  the  communication  may  be  so  small  that  only  a  probe  or 
small-sized  bougie  can  be  passed  through  it.  Nasal  respiration  may  be 
rendered  difficult :  much  mucus  may  collect  in  the  nose  and  only  be  got 
rid  of  with  difficulty,  and  progressive  deafness,  accompanied  by  attacks 
of  earache,  may  follow.  The  voice  becomes  nasal  and  indistinct,  and 
this  is  the  usual  symptom  which  the  patient  wishes  to  have  remedied. 

If  the  perforation  is  in  the  hard  palate,  an  obturator  made  by  a  dentist 
is  generally  the  best  method  of  treatment.  It  should  never  fit  into  the 
hole  tightly,  but  always  take  the  form  of  a  plate,  which  can  be  readily 
removed  for  cleansing  purposes  and  easily  replaced.  Such  an  appliance 
will  restore  the  natural  character  of  the  voice  and  prevent  food  and 
liquids  passing  into  the  nose.  If  it  is  desirable  to  operate,  the  hole  may 
be  closed  by  means  of  flaps  of  the  muco-periosteum,  raised  on  each  side 
of  it,  as  in  the  ordinary  operation  for  cleft  palate,  the  raw  edges  being 
united  by  silkworm-gut  sutures.  A  better  method  is  to  raise  the  flaps 
as  in  Davies-Colley’s  operation  for  cleft  palate,  making  the  flaps  as  large 
as  possible  in  order  to  allow  for  their  subsequent  contraction. 

When  the  soft  palate  is  adherent  to  the  pharyngeal  wall,  the  operation 
is  performed  in  the  following  manner  : — A  Smith’s  gag  is  introduced  into 
the  mouth,  which  is  opened  as  widely  as  possible  compatible  with  free 
respiration.  The  adhesions  are  divided  by  means  of  an  angular  cleft- 
palate  knife  or  by  curved  scissors;  a  cleft-palate  raspatory  is  also  some¬ 
times  useful  in  separating  them.  There  may  be  a  good  deal  of  haemor¬ 
rhage,  but  by  keeping  the  head  low,  and  using  sponge-pressure,  it  is 

1  See  Keetley,  Lancet,  March  4,  1905. 
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controlled  without  much  difficulty.  The  soft  palate  is  drawn  forwards 
as  much  as  possible,  and  fixed  by  silkworm  sutures  either  to  the  muco- 
periosteum  of  the  hard  palate,  or  by  sutures,  one  on  either  side,  passed 
through  the  whole  thickness  of  the  palate,  the  free  ends  being  brought 
forwards  and  fixed  round  the  front  teeth.  Instead  of  silkworm-gut 
sutures,  silver  wire  may  be  employed.  The  sutures  are  left  to  cut  their 
way  out,  which  they  will  do  in  the  course  of  one  or  two  weeks.  During 
this  time,  healing  of  the  raw  surfaces  will  have  taken  place  to  a  consider¬ 
able  degree,  but  it  will  be  necessary  to  keep  the  opening  into  the  naso¬ 
pharynx  patent  by  the  regular  passage  of  bougies,  and  from  time  to  time 
by  stretching  the  soft  palate  with  a  blunt  hook  or  the  finger  passed  behind 
it  from  the  mouth.  During  the  stage  of  healing  after  division  of  the 
adhesions,  union  of  the  raw  surfaces  may  be  prevented  by  using  a  piece 
of  lead  plate  cut  to  the  full  breadth  of  the  naso-pharynx  and  so  bent  that 
one  arm  of  it  rests  on  the  upper  surface  and  the  other  on  the  lower 
surface  of  the  palate,  the  separated  margin  being  received  between  the 
two  portions  of  the  plate  and  apposed  to  the  bend  in  it.  Silk  threads 
being  fixed  to  the  four  corners  of  the  piece  of  lead,  the  two  from  the 
upper  corners  are  passed,  one  through  each  nostril,  and  the  two  lower 
ones  are  brought  forward  across  the  hard  palate  to  the  interval  between 
the  lateral  and  central  incisor  teeth  of  each  side.  The  upper  and  lower 
threads  of  each  side  are  then  tied  together  in  front,  over  the  upper  lip, 
after  being  passed  through  a  piece  of  rubber  tubing,  in  order  to  prevent 
them  cutting.  The  plate  is  left  in  position  for  a  fortnight.1 

In  all  these  cases  the  chief  difficulty  is  to  prevent  recurrence  of  the 
adhesions.  The  immediate  results  of  the  operation  are  often  good,  but  in 
the  course  of  time  contraction  frequently  occurs  again.  As  an  almost 
complete  occlusion  of  the  passage  from  the  naso-pharynx  to  the  oro¬ 
pharynx  may  exist  without  causing  any  evidences  of  discomfort,  these 
operations  should  not  be  undertaken  in  the  absence  of  some  definite 
symptoms  such  as  those  already  enumerated,  nor  should  they  be  per¬ 
formed  so  long  as  ulceration  is  present,  or  shortly  after  the  ulcer  has 
healed,  and  bearing  in  mind  that  the  patient  is  syphilitic,  iodides  and 
mercury  should  be  given  in  full  doses. 

1  Robinson,  Trans.  Laryngol.  Soc.,  vol.  xiv,  p.  106. 
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OPERATIONS  FOR  CONGENITAL  AND  ACQUIRED 

DEFORMITIES 

OPERATIONS  FOR  WEBBED  FINGERS 

GENERAL  PRINCIPLES 

Webbed  fingers  present  varying  degrees  of  deformity. 

1.  The  web  may  be  only  slightly  longer  than  normal. 

2.  The  fingers  may  be  united  by  a  band  of  tissue  extending  their 
whole  length.  This  band  may  either  be  thick  and  loose,  or  thin  and 
binding  the  fingers  closely  together. 

3.  The  fingers  may  be  united  by  bone,  the  phalanges  of  the  individual 
fingers  being  more  or  less  completely  fused. 

The  operative  measures  to  be  adopted  depend  on  the  variety  and  de¬ 
gree  of  the  union,  and  it  not  infrequently  happens  that  different  opera¬ 
tions  have  to  be  used  in  conjunction;  if  several  fingers  are  affected  one 
method  may  be  suitable  for  some,  and  another  for  the  other  fingers.  A 
great  variety  of  operations  have  been  practised,,  but  none  of  them  are 
completely  satisfactory  except  in  the  cases  where  the  web  is  broad  and 
thick  and  there  is  plenty  of  tissue.  The  web  has  a  great  tendency  to  re¬ 
form,  and  when  the  union  is  close  and  thin,  there  is  a  great  likelihood 
of  subsequent  contraction  of  the  fingers  taking  place.  If  the  separation 
of  the  fingers  leaves  a  scar  on  the  palmar  aspect,  flexion  is  very  likely  to 
follow  from  its  contraction.  Unless  it  is  quite  certain  from  the  mobility 
of  the  fingers  on  one  another  that  there  is  no  bony  union,  an  N-ray 
photograph  should  be  obtained  before  an  operation  is  undertaken;  the 
extent  of  the  union  and  the  possibility  of  improving  the  state  of  affairs 
can  then  be  more  accurately  estimated.  If  several  fingers  are  fused  to¬ 
gether  and  a  shapeless  digit  is  present,  it  is  generally  best  not  to  attempt 
any  operation  at  all;  though  unsightly,  such  a  hand  is  often  very  useful 
and  may  be  made  much  worse  by  an  unsuccessful  operation.  If  two 
fingers  are  united  by  bone  and  their  usefulness  is  thereby  considerably 
impaired,  some  improvement  may  be  obtained  by  the  removal  of  the  bones 
belonging  to  one  finger.  In  these  cases  it  is  not  possible  to  give  the 
patient  two  separate  fingers  as  the  covering  of  skin  is  insufficient. 

The  hand  in  cases  of  webbed  fingers  is  smaller  and  does  not  develop 
to  the  same  extent  as  the  normal  hand.  Therefore,  to  improve  the  use- 
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fulness  of  the  hand,  to  encourage  its  development  and  to  remove  if 
possible  an  unsightly  deformity,  it  may  be  necessary  to  operate,  but 
this  should  not  be  done  before  the  third  or  fourth  year.  It  is  not  advis¬ 
able  to  operate  in  early  infancy,  for  the  parts  are  so  small  and  the 
tissues  so  delicate  that  a  good  result  cannot  be  expected,  and  if  the 
operation  is  a  failure,  the  prospects  of  success  from  later  operations  is 
much  diminished.  It  is  advisable  also  not  to  attempt  to  correct  the 
deformity  of  all  the  fingers  by  one  operation,  but  to  take  them  in  pairs. 
The  effect  can  then  be  observed,  and  the  succeeding  operations  modi¬ 
fied,  or  if  necessary  entirely  changed.  Some  weeks  or  months  may  elapse 
between  the  dates  of  the  operations;  this  applies  especially  to  cases 
in  which  flaps  have  been  taken  from  the  dorsum  of  the  hand — the 
succeeding  operations  should  not  be  undertaken  until  the  scar  and  the 
flap  are  soundly  healed. 

Whatever  method  is  adopted,  the  dressings  must  be  applied  to  each 
finger  in  such  a  way  that  they  are  kept  separate  during  the  healing  process. 

The  after-treatment  is  most  important.  To  prevent  subsequent  con¬ 
traction  it  is  necessary  that  the  patient  should  wear  a  splint,  at  first 
both  by  day  and  night,  subsequently  at  night  only.  The  exact  time  the 
"splint  should  be  worn  varies,  but  in  any  case  it  will  be  for  months. 
When  the  splint  is  being  worn  constantly,  it  should  be  removed  daily  in 
order  that  passive  movements  may  be  carried  out.  Some  form  of 
moulded  splint  is  the  best;  it  should  be  applied  on  the  dorsum  of  the  hand 
and  fingers,  and  should  be  long  enough  to  reach  from  just  above  the 
wrist  to  the  ends  of  the  fingers.  It  must  be  well  and  carefully  padded, 
so  as  not  to  exert  pressure  on  the  parts. 

The  available  methods  of  operating  are : — 

1.  Simple  division  of  the  web  and  union  of  the  raw  surfaces. 

2.  Division  of  the  web  combined  with  the  formation  of  a  triangular 
flap  at  its  base. 

3.  The  formation  of  a  dorsal  and  palmar  flap  from  the  conjoined 
fingers  (Didot’s  operation). 

4.  A  combination  of  one  of  these  methods  with  skin-grafting,  where 
there  is  not  enough  tissue  to  cover  all  the  raw  surfaces. 

5.  Removal  of  the  bones  of  one  finger  when  there  is  osseous  union. 

SIMPLE  DIVISION  OF  THE  WEB  AND  UNION  OF  THE  RAW  SURFACES 

This  method  may  be  used  when  the  web  is  large  and  thick,  and  may 
be  combined  with  perforation  of  the  apex  of  the  web  by  means  of  a 
stout  silver  wire  which  is  kept  in  situ  till  the  perforation  is  healed  and  a 
round  hole  remains  (Fig.  217).  The  web  is  then  divided  throughout  the 
rest  of  its  extent;  any  excess  of  tissue  is  removed  and  the  raw  surfaces 
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Fig.  217.  Operations  for  Webbed  Fingers.  In  a  a  well-marked  web  is 
shown  between  each  of  the  fingers.  In  b  two  methods  of  operating  are  shown. 
The  web  between  the  third  and  fourth  fingers  has  been  perforated  at  e,  and  a 
stout  silver  wire,  e  d,  has  been  inserted.  This  is  left  'in  situ  till  the  perforation 
is  cicatrized.  The  remainder  of  the  web  is  then  divided  along  the  line  e  g,  any 
redundant  portion  is  removed,  and  the  raw  edges  are  sutured  to  one  another  on 
the  sides  of  each  finger. 

A  better  method  of  operating  is  shown  on  the  webs  between  the  other  fingers. 
a  h  and  b  h  show  the  incisions  marking  out  a  dorsal  V-shaped  flap;  h  c  is  the 
incision  for  splitting  the  remainder  of  the  web;  /  is  the  flap  dissected  up:  this  is 
sutured  to  the  palmar  surface  between  the  fingers  to  form  the  new  web.  The 
raw  area  on  the  sides  of  each  finger  is  closed  by  stitching  the  margins  together 
after  any  redundant  portion  has  been  removed.  In  c  the  result  of  operating  by 
this  method  on  the  hand  a  is  shown.  The  webs  between  the  first  and  second  and 
the  second  and  third  fingers  have  re-formed  to  some  extent;  a,  a,  a "  are  the  scars. 
The  operation  on  the  web  between  the  third  and  fourth  fingers  was  quite  suc¬ 
cessful.  (Author’s  case.) 
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of  the  two  flaps  on  each  finger  are  united  by  sutures.  It  is  a  tedious  and 
not  very  satisfactory  method. 

TRIANGULAR  FLAP  AT  THE  BASE  OF  THE  WEB 

This  method  should  be  employed  when  the  web  is  a  broad  one, 
whether  it  is  partial  or  complete.  A  triangular  flap  having  its  apex  at 
the  centre  of  the  web  and  its  base  opposite  the  metacarpo-phalangeal  joint 
of  the  finger  is  marked  out  on  the  dorsal  aspect.  The  flap  must  be  long 


Fig.  218.  Didot’s  Method  of  operating  for  Webbed  Fingers.  The  lines 
of  the  incision  for  the  dorsal  and  palmar  flaps  are  indicated.  The  smaller 
figures  represent  a  transverse  section  of  the  fingers,  and  show  the  direction  of 
the  line  of  separation.  The  dorsal  flap  should  be  sufficiently  broad  to  be  united 
to  the  incision  on  the  palmar  aspect  of  the  finger. 

enough  to  be  turned  into  the  palm  and  stitched  in  position  without  ten¬ 
sion,  and  it  must  also  be  as  thick  as  possible.  The  remainder  of  the  web 
is  divided  along  its  median  line  (Fig.  217,  b).  The  flap  is  then  passed 
between  the  fingers  and  its  apex  stitched  to  the  palmar  edge  of  the  cleft, 
the  margins  being  united  to  the  skin  of  the  edges  of  the  wound  at  the 
sides  of  the  fingers.  Any  excess  of  tissue  left  after  splitting  the  web, 
or  any  protruding  fat,  is  removed  and  the  raw  surfaces  on  each  side  of 
the  fingers  are  then  united. 

Instead  of  a  long  dorsal  flap,  two  smaller  flaps,  one  from  the  dorsum 
and  one  from  the  palmar  aspect  of  the  web,  may  be  employed.  These 
flaps  having  been  dissected  up,  and  the  remainder  of  the  web  divided, 
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are  then  united  together  and  form  the  new  web.  The  raw  edges  of  the 
web  attached  to  each  finger  are  then  sutured  together  as  accurately  as 
possible,  any  excess  of  subcutaneous  tissue  being  removed. 

DORSAL  AND  PALMAR  FLAPS.  DIDOT’S  OPERATION 

(Figs.  218  and  219) 

This  method  is  employed  when  the  web  is  narrow  and  thin.  An 
incision,  b  c,  is  made  along  the  dorsal  aspect  of  one  finger,  and  at  each  end 


A 


a  F 


G 


Fig.  219.  Didot’s  Method  of  operating  for  Webbed  Fingers.  This  figure 
shows  the  flaps  dissected  up  and  being  applied  to  the  raw  area  on  each  finger. 
The  lower  figure  is  another  view  of  the  same  stage. 

of  this  incision,  short  incisions,  a  b  and  d  c,  are  made.  On  the  palmar 
aspect  of  the  other  finger  an  incision,  f  g,  is  made,  and  transverse  cuts, 
e  f,  h  G,  are  made  at  the  ends  of  the  longitudinal  incision.  These 
flaps,  which  should  be  as  thick  as  possible,  are  carefully  dissected  up, 
the  rest  of  the  tissues  between  the  fingers  being  divided  and  their 
separation  completed.  One  finger  (A)  thus  has  a  dorsal  flap,  and  the 
other  ( B )  has  a  palmar  flap,  attached  to  it.  Each  flap  is  carried  round 
the  side  of  its  own  finger  and  stitched  in  position  to  the  edges  of  the 
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raw  surface.  It  rarely  happens  that  both  flaps  are  sufficiently  large  to 
cover  the  whole  of  the  raw  surfaces;  one  finger  may  be  well  covered  and 
the  other  incompletely.  Skin-grafting  will  be  necessary  to  cover  any 
raw  area,  and  should  be  carried  out  at  the  same  operation. 

There  is  also  a  difficulty  in  making  a  satisfactory  web  unless  it  is 
possible  to  make  a  triangular  flap  from  the  dorsum  of  the  hand  between 
the  bases  of  the  fingers.  Again,  the  finger  which  has  the  scar  on  its 
palmar  aspect  is  more  likely  to  become  flexed,  and  therefore,  in  planning 
the  flaps,  an  endeavour  should  be  always  made  to  give  this  finger  the 
better  flap  to  cover  it,  that  is,  the  dorsal  flap  should  be  the  larger.  Lastly 
from  the  thinness  of  the  tissues  used  to  form  these  flaps,  the  operation 
should  not  be  done  before  the  patient  is  four  or  five  years  old. 

REMOVAL  OF  THE  BONES  OF  ONE  FINGER  WHEN  THERE  IS 

OSSEOUS  UNION 

If  it  is  necessary  to  perform  an  operation  when  osseous  union  is 
present,  a  rectangular  flap  is  dissected  up  from  one  side  of  the  conjoint 
finger,  and  the  bones  of  one  finger  removed  after  the  tendons,  &c.,  have 
been  separated.  The  flap  should  be  taken  from  the  palmar  aspect,  and 
'  after  removal  of  the  bones,  it  is  applied  to  the  raw  surface  and  sutured 
with  silkworm-gut.  A  dorsal  scar  is  thus  made.  The  majority  of 
these  cases  are,  however,  often  best  left  without  an  operation. 

OPERATIONS  FOR  SUPERNUMERARY  DIGITS 

These  are  a  not  infrequent  congenital  deformity;  they  are  often  sym¬ 
metrical,  either  the  fingers  or  the  toes  being  affected.  From  an  operative 
point  of  view,  the  most  important  point  is  the  method  of  union  of  the 
digit.  This  may  be  simply  by  a  band  of  fibrous  tissue,  or  the  extra 
digit  may  be  attached,  with  or  without  an  articular  surface,  to  the  side 
of  the  metacarpal  or  metatarsal  bone.  Much  more  rarely  the  extra  digit 
has  also  a  metacarpal  or  metatarsal  bone,  and  then  there  is  an  articula¬ 
tion  with  the  carpus  or  tarsus.  Sometimes  the  terminal  phalanx  alone 
is  affected  and  is  more  or  less  completely  divided,  so  that  a  bifid  digit 
results. 

If  the  union  is  fibrous,  all  that  is  necessary  is  to  cut  through  the 
bond  of  union  after  making  an  elliptical  incision  in  the  skin  round  its 
attached  base  so  as  to  form  a  flap  and  then  unite  the  edges  by  sutures. 
When  there  is  an  articular  surface  or  projecting  piece  of  bone  on  the 
side  of  the  metacarpal,  this  must  be  removed  after  the  amputation,  so 
as  to  leave  a  smooth  level  surface  on  the  bone;  otherwise,  as  growth 
continues,  a  very  obvious  projection  will  be  formed.  Flaps  consisting 
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of  the  whole  thickness  of  the  tissues  down  to  the  bone  are  dissected 
up,  care  being  taken  in  shaping  them  that  they  do  not  contain  any  excess 
of  tissue.  If  the  supernumerary  digit  has  an  extra  metacarpal  hone, 
this  must  be  removed  together  with  the  digit;  any  projecting  articular 
facet  left  after  the  removal  of  the  extra  bones  must  be  smoothed  down 
with  a  chisel,  and,  as  some  part  of  the  carpal  joints  may  be  opened  strict 
precautions  against  sepsis  will  be  necessary.  The  operation  is  performed 
in  the  manner  described  in  Vol.  I,  p.  229. 

When  the  terminal  phalanx  is  bifid,  it  is  necessary  to  remove  one  por¬ 
tion,  and  that  part  which  is  the  more  deviated  from  the  line  of  the  digit 
should  be  excised.  If  the  phalanx  is  only  partially  divided,  it  must  be 
completely  split  down  to  its  base  and  one  part  removed.  It  may  be 
necessary  to  divide  the  ligaments  of  the  joint,  in  order  to  put  the  remain¬ 
ing  part  of  the  phalanx  in  a  straight  line  with  the  rest  of  the  finger.  By 
means  of  a  splint  fixed  round  the  wrist  and  applied  to  the  finger,  the  latter 
must  be  kept  as  straight  as  possible  during  the  healing  process  and 
for  some  time  after.  Massage  or  passive  movements  are  required  to 
restore  the  mobility  of  the  joints,  but  the  splint  will  have  to  be  worn 
for  some  weeks. 

When  the  toes  are  affected  similar  methods  of  treatment  should  be 
employed,  if  it  is  thought  desirable  to  do  any  operation,  but  very  often 
the  presence  of  the  additional  toe  causes  no  inconvenience. 

OPERATIONS  FOR  ACQUIRED  CONTRACTIONS  OF  THE 

FINGERS 

General  principles.  Acquired  contractions  and  adhesions  of  the 
fingers  are  often  due  to  burns  and  scalds.  These  cases  are  most  diffi¬ 
cult  to  treat,  ( 1 )  because  of  the  extensive  cicatrization  and  adhesions 
between  the  various  structures;  (2)  the  great  liability  to  reproduction  of 
the  deformity,  as  healing  and  contraction  occur  after  the  parts  have  been 
freely  separated;  (3)  the  skin  is  usually  destroyed  and  replaced  by  thin 
scar  tissue  which  is  almost  useless  for  any  plastic  operation;  and  (4)  the 
small  size  of  the  parts  and  the  difficulty  in  getting  healing  to  take  place 
by  first  intention. 

Where  such  scar  tissue  causes  contracture  it  is  absolutely  essential 
that  it  should  be  excised  thoroughly.  The  slightest  amount  left  will 
impair  the  result.  If  the  area  is  small,  by  under-cutting  the  edges  of 
the  healthy  skin  it  may  be  sutured  over  the  area,  but  where  the  defect 
is  of  any  size  or  is  subject  to  tension  or  trauma,  transplantation  of 
pedicled  flaps  of  skin  is  the  only  satisfactory  method.  For  the  back  of 
the  hand  these  may  be  taken  from  the  abdomen,  but  for  the  palmar 
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surface  they  should  be  taken  from  the  buttock,  care  being  exercised  to 
choose  an  area  free  from  hair  and  to  raise  the  skin  with  a  minimum 
amount  of  fat.  This  latter  is  emphasized  since  an  excess  of  fat  absorbs 
only  after  years  of  use.  The  whole  hand  may  be  inserted  under  the  Hap 


Fig.  220.  Photograph  of  Hand  inserted  in  Pocket  on  Buttock  and 
Final  Result  one  year  afterwards  in  this  Case,  which  was  so  contracted 
that  Hand  could  not  be  opened  at  all.  ( Kanavel .) 

and  if  the  fingers  are  also  involved,  these  may  be  included,  each  finger 
being  made  to  make  its  exit  through  small  puncture  holes  in  the  skin. 
In  such  cases  care  must  be  taken  to  make  the  web  out  of  skin  also  and 
not  have  the  suture  line  along  the  free  edge  of  the  web,  since  in  such 
cases  the  contraction  of  the  scar  as  the  time  passes  ends  in  a  webbing 
of  the  proximal  phalanges.  This  can  be  avoided  partially  at  least  by 
making  a  flap  of  skin  to  pass  between  the  fingers  with  its  line  of  sutures 
on  the  dorsum  of  the  hand.  This  web  should  be  as  short  as  possible. 
One  begins  to  cut  the  pedicle  about  the  eighth  day  and  it  is  completely 
detached  by  the  tenth  to  fourteenth  day,  varying  with  its  size  and 
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condition.  Such  pedicled  flaps  have  been  used  by  one  of  the  editors 
(Kanavel)  in  a  considerable  number  of  cases  with  complete  satisfaction. 
The  arm  and  hand  are  held  immobile  in  a  plaster  cast  before  the  pedicle 


Fig.  221.  Illustration  demonstrates  the  Method  of  taking  Large  Flap 

AND  GRADUALLY  CUTTING  V-SHAPED  SECTION,  SO  THAT  FLAP  OF  SKIN  MAY  ULTI¬ 
MATELY  BE  CARRIED  BETWEEN  BASES  OF  FlNGERS  SO  AS  TO  PREVENT  CONTRACTION 

Incident  to  time  in  Scar  Tissue.  (Kanavel.) 

is  cut.  Passive  and  active  movements  should  be  begun  at  once  on  de¬ 
tachment  of  the  hand. 

Where  tendons  or  nerves  are  exposed  they  may  be  wrapped  in 
pedicles  of  fat  cut  from  the  surrounding  tissue. 

OPERATIONS  FOR  DUPUYTREN’S  CONTRACTION 

Operations  for  this  deformity  very  often  end  in  disappointment 
owing  to  several  factors.  Among  these  may  be  mentioned  the  recur¬ 
rence  of  the  scar  tissue  and  the  sloughing  of  the  skin.  Operations  may 
be  done  either  by  the  subcutaneous  or  open  method.  The  latter  is  to 
be  preferred,  but  requires  a  high  degree  of  surgical  judgment  and 
technique. 

Subcutaneous  division  of  the  fascia  through  multiple  incisions 
(Adams’s  operation)  is  performed  as  follows:  The  skin  is  thoroughly 
cleansed  and  a  small  sharp-pointed  tenotomy  knife  is  introduced  parallel 
to  the  skin.  The  cutting  edge  is  then  turned  toward  the  contracted 
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fascia  and  the  bands  divided,  being  careful  not  to  cut  the  vessels  and 
nerves,  also  not  to  attempt  too  much  in  any  puncture.  This  puncture  is 
repeated  at  various  sites  until  as  much  is  done  as  is  thought  advisable. 
I  he  operation  is  repeated  at  later  periods.  Meanwhile  the  hand  is  kept 
extended — under  moderate  tension  only.  The  splints  must  be  worn  at 


Fig.  222.  Operation  for  Dupuytren’s  Contraction  by  Excision  of  the 
Contracted  Fascia,  a  b  is  the  line  of  incision  for  exposing  the  fascia;  the 
short  transverse  lines  at  each  end  of  it  enable  the  skin  to  be  reflected  in  the  form 
of  two  flaps. 

night  for  months,  meanwhile  active  and  passive  motion  continued. 
Others  have  cut  the  bands  under  open  incision 

The  treatment  is  so  prolonged  and  the  outcome  so  problematical 
that  a  majority  of  surgeons  do  not  favour  the  method. 

Division  of  skin  and  fascia  by  V-shaped  incision.  By  this  method 
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the  skin  and  fascia  are  incised  by  the  V-shaped  incision  (see  Fig.  223) 
and  the  finger  straightened.  The  incision  is  then  sutured,  resulting  in 
a  Y-shaped  line.  This  method  gives  temporary  relief,  but  suffers  from 


A  B 


Fig.  223.  Operation  for  Dupuytren’s  Contraction  by  a  V-shaped  In¬ 
cision.  In  a  the  raw  area  left  after  the  skin  and  fascia  have  been  divided  and 
the  finger  has  been  straightened  is  shown.  In  b  the  method  of  uniting  the  edges 
of  the  raw  area  is  indicated.  Any  unclosed  part  should  be  covered  with  a  skin- 
graft. 

the  probability  of  a  return  of  the  contracture.  The  adjacent  scar  tissue 
may  be  excised  but  seldom  adds  much  to  the  result. 

Excision  of  the  contracted  tissue.  This  procedure  alone  offers  as¬ 
surance  of  definite  results  but  often  ends  in  disappointment  due  to 
sloughing  of  the  palmar  skin  in  some  instances,  and  return  of  the 
contracture  in  others,  if  the  surgeon  has  been  too  timid.  The  surgeon  is 
between  the  horns  of  the  dilemma.  It  is  manifest,  as  Kanavel  has 
emphasized,  that  if  the  surgeon  wishes  for  definite  results,  he  must  take 
the  responsibility  and  excise  completely  all  contracted  tissue  and  then 
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cover  the  area  by  the  palmar  skin  if  possible,  but  if  not  possible,  or  if 
sloughing  occurs,  by  a  transplant  of  skin.  In  bis  judgment  the  result 
is  improved  if  a  transplant  of  fat  is  used  to  replace  the  contracted 
tissue.  His  procedure  as  described  comprises  also  the  excision  of  the 
entire  palmar  fascia  if  the  deformity  is  at  all  marked.  Excision  may  be 


Fig.  224.  Dupuytren’s  Contracture-Technique  of  Operation  for  Exci¬ 
sion  of  Palmar  Fascia  and  Transplantation  of  Fat.  ( Kanavel .) 

made  through  a  Y-shaped  incision  or  through  a  longitudinal  incision 
with  transverse  incisions  at  the  ends  to  permit  rolling  back  the  skin.  I11 
the  latter  incision  sloughing  is  a  possibility.  Kanavel  has  described  the 
following  technique  in  severe  cases : 
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A  longitudinal  incision  is  made  just  to  the  inside  of  the  hypothenar 
eminence,  extending  down  to  within  a  thumb’s  breadth  of  the  base  of 
the  ring  finger.  Two  wings  then  descend,  forming  a  V.  The  ulnar 
wing  goes  down  to  the  base  of  the  little  finger  and  over  the  ulnar  side 
of  the  hand  nearly  to  the  dorsum.  The  radial  wing  extends  down  to 
the  base  of  the  middle  finger.  This  permits  one  to  excise  the  entire 
palmar  fascia  over  to  the  thenar  and  hypothenar  spaces.  The  skin  over 
the  finger  is  raised  and  the  contracted  bands  along  the  fingers  excised. 


Fig.  225.  Photograph  of  Patient  showing  Result  after  Operation  for 
Dupuytren’s  Contracture,  with  Removal  of  Palmar  Fascia  and  Trans¬ 
plantation  of  Fat.  Photograph  taken  one  and  one-half  years  after  operation. 
( Kanavel .) 

The  palmar  skin  being  mobilized  to  the  thenar  and  over  the  hypothenar 
areas  may  now  be  brought  together.  After  the  fingers  are  straightened 
the  palmar  V  is  changed  into  a  Y.  Before  final  closure  of  the  skin  a 
free  transplant  of  fat  taken  from  the  abdominal  wall  is  inserted  into  the 
palm  and  prolongations  carried  up  under  the  skin  of  the  fingers.  The 
fat  transplant  is  34  inch  in  thickness  and  covers  the  entire  palm.  Be¬ 
fore  proceeding  to  this  stage,  however,  the  surgeon  must  convince  him¬ 
self  that  the  skin  can  be  closed  and  that  it  is  viable.  This  is  generally 
so  if  the  operation  has  been  done  properly.  If  the  skin  cannot  be  closed 
or  if  the  surgeon  believes  the  skin  is  not  viable,  it  is  better  for  the  pa¬ 
tient  if  the  issue  is  met  squarely  and  the  hand  placed  in  a  skin  pocket 
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on  the  buttock  as  described  above.  These  skin  transplants,  if  properly 
done,  are  almost  certainly  successful  and  end  in  complete  function  of 
the  hand.  The  operation  is  not  difficult  and  the  disability  not  much 
longer  than  by  the  other  methods.  The  patient,  however,  is  confined 
to  bed  for  a  couple  of  weeks,  but  the  certainty  of  success  more  than 
compensates  for  this  in  doubtful  cases. 

If  the  first  procedure  is  tried  and  sloughing  of  any  size  occurs,  the 
surgeon  should  not  depend  on  Thiersch  grafts  or  splints  or  manipulation 
to  secure  a  result,  but  resort  at  once  to  pedicle  flaps  as  the  quickest 
and  most  satisfactory  method  of  securing  function. 

OPERATIONS  FOR  CICATRICIAL  DEFORMITIES 

AFTER  INJURIES 

The  deformities  which  follow  cicatrization  are  so  various  that  it  is 
impossible  to  describe  any  operation  which  will  meet  an  individual 
case.  Thus  one  patient  will  have  an  arm  closely  bound  to  the  side  of 
the  chest;  another  will  have  a  large  mass  of  scar  tissue  preventing 
movements  in  a  joint;  and  a  third  will  have  a  cicatrix  binding  the  chin 
down  to  the  neck. 

The  general  principles  to  be  followed  in  these  cases  are : — 

(  1 )  Division  of  the  scar  tissue  till  healthy  tissues  are  reached.  Tight 
bands  and  large  masses  of  cicatricial  tissues  will  need  to  be  excised,  but 
care  must  be  exercised  not  to  remove  unnecessary  portions;  at  the  same 
time,  the  whole  area  and  its  edges  must  be  completely  refreshed.  As 
a  result  there  will  probably  be  a  good  deal  of  bleeding,  which  must  be 
arrested  by  pressure  before  proceeding  further  with  the  operation. 

(2)  The  means  by  which  the  deformity  may  be  prevented  from  re¬ 
curring:  these  are  (a)  skin-grafting,  ( b )  the  use  of  flaps,  (a)  As  re¬ 
gards  skin-grafting,  Thiersch’s  method  does  not  permanently  prevent  the 
recurrence  of  the  contraction,  especially  when  the  area  to  be  grafted 
is  large,  and  it  is  essential  in  these  cases  to  have  a  thick  sound  covering 
of  skin.  Moreover,  when  a  very  large  area  requires  to  be  covered,  it 
may  be  almost  impossible  to  get  enough  skin.  Wolfe’s  method  is  not 
so  suitable  for  these  cases  and  is  also  inferior  to  the  use  of  flaps.  There¬ 
fore  skin-grafting  should  be  used  for  small  areas  and  when  other  methods 
are  not  available,  or  in  conjunction  with  these  methods. 

( b )  Flaps  are  the  best  means  of  treating  these  cases;  these  may  be 
obtained  either  from  adjacent  parts,  or  from  a  distal  part  of  the  body, 
such  as  a  limb.  The  flap  may  be  raised  and  immediately  transplanted 
to  its  new  position,  or  it  may  be  glided  into  position  or  may  ‘  bridge 
over  ’  an  intervening  portion  of  the  skin.  For  example,  if  the  arm  is 
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firmly  bound  down  to  the  chest  (following  a  severe  burn  or  similar  in¬ 
jury)  a  flap  may  be  raised  from  the  chest  (Fig.  226)  or  back  of  the 
shoulder.  The  distal  end  of  the  flap  is  sutured  to  the  raw  area  on  the 
scar  tissue  prepared  to  receive  it.  When  union  has  taken  place,  the 


Fig.  226.  To  show  how  a  Flap  may  be  used  to  correct  Cicatricial  Con¬ 
traction.  The  arm  is  bound  to  the  side  of  the  chest  by  adhesions;  a  large 
flap  has  been  raised  from  the  thorax  and  stitched  at  its  distal  end  to  a  prepared 
raw  area  on  the  arm.  When  union  has  taken  place,  the  pedicle  of  the  flap  is 
divided,  and  the  arm  is  freed  by  dividing  the  cicatricial  .bands.  A  raw  area  is 
thus  made  on  the  inner  side  of  the  arm,  to  which  the  flap  is  sutured. 

pedicle  is  divided  and  at  the  same  time  the  remaining  adhesions  uniting 
the  arm  to  the  side  of  the  thorax  are  cut  through,  thus  freeing  the  limb 
and  leaving  a  large  raw  area  on  the  inner  side  of  the  arm.  The  proximal 
portion  of  the  flap  is  then  applied  to  this  area  and  sutured  to  its  edges. 
The  flap  must  be  made  broad  in  proportion  to  its  length  and  does  not 
always  correspond  exactly  in  size  and  shape  to  the  raw  area,  but  care 
should  be  taken  to  make  their  relative  sizes  equal  as  far  as  possible, 
and  especially  to  obtain  primary  union  between  the  raw  area  and  the 
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distal  end  of  the  flap,  because  this  portion  is  the  most  likely  to  slough. 
The  pedicle  may  be  usually  divided  in  ten  days  or  a  fortnight,  the 
exact  time  depending  on  the  amount  of  union  between  the  flap  and 
raw  area  and  the  condition  of  the  flap. 

Instead  of  transplanting  the  flap  at  once,  it  may  be  raised,  left 
attached  by  both  ends,  and  allowed  to  granulate.  Such  a  flap  may  be 
taken  from  an  adjacent  portion  of  the  body;  thus,  in  the  case  of  a  large 
contracted  area  on  the  inner  side  of  the  arm  or  forearm,  it  may  be 
obtained  from  the  outer  surface  of  the  limb.  The  incisions  must  be  made 
parallel  to  the  line  of  the  blood-vessels  and  so  arranged  as  to  allow  the 
flap  to  be  readily  twisted  into  its  new  position.  The  flap  must  be 
thick,  and  the  raw  area  left  by  its  elevation  should  be  closed  as  much 
as  possible  in  order  to  diminish  the  amount  of  contraction  which  follows 
fhe  healing  of  the  wound.  A  piece  of  sterilized  gutta-percha  or  oiled 
silk  is  placed  beneath  it,  especial  care  being  taken  to  prevent  union  occur¬ 
ring  in  the  angles  between  the  pedicles  and  the  raw  surface.  In  about 
two  or  three  weeks’  time,  the  flap  is  transplanted  by  division  of  one  of 
the  pedicles  and  sutured  to  the  edges  and  surface  of  the  raw  area  pre¬ 
pared  for  it.  When  union  has  taken  place,  the  other  pedicle  is  severed 
and  the  remaining  portion  is  then  sutured  in  position.  At  first  the  flap 
is  very  bulky  and  unsightly,  but  in  the  course  of  time  it  shrinks  and 
flattens  out. 

Another  method  of  using  a  double-pedicled  flap  is  shown  in  Figs.  227 
and  228.  This  method  is  particularly  useful  in  the  case  of  the  fore¬ 
arm  and  hand,  and  especially  for  the  palmar  surface  of  the  latter,  where 
elasticity  and  resistance  are  required.  Instead  of  taking  the  flap  from 
the  buttock  or  thigh,  it  may  be  taken  from  the  abdomen.  The  flap 
has  two  pedicles  and  should  not  be  cut  too  thick ;  it  must  contain  a 
part  of  the  subcutaneous  tissue  and  must  be  long  enough  to  be  free 
from  tension.  The  edges  of  the  raw  area  are  dissected  up,  to  make 
their  union  with  those  of  the  flap  more  easy  of  accomplishment.  The 
pedicles  of  the  flap  are  divided  at  different  times,  the  first  in  ten  to  four¬ 
teen  days,  and  then  the  other  after  a  further  lapse  of  some  days, 
viz.  about  the  third  week.  If  the  fingers  have  to  be  covered  they  should 
be  first  separated  as  widely  as  possible  and  the  flap  marked  out  with 
them  in  this  position,  so  as  to  ensure  a  sufficient  amount  of  covering.  It 
may  be  possible  to  make  separate  pockets  for  each  finger,  the  attached 
portions  of  the  flap  between  the  fingers  being  subsequently  divided. 
This  also  should  be  done  in  stages,  one  finger  at  a  time,  and  each  portion 
sutured  to  its  proper  finger.  When  this  method  is  used,  the  nails  must 
be  cut  quite  short  and  thoroughly  cleaned,  every  care  being  taken  to 
minimize  septic  influences.  A  large  raw  area  will  be  left  on  the  buttock 
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or  from  wherever  the  flap  is  taken ;  this  is  closed  as  far  as  possible 
by  undercutting  the  adjacent  skin  and  stitching  together  apposed  sur¬ 
faces,  Thiersch’s  grafts  being  used  to  cover  any  remaining  uncovered 
parts. 

(3)  During  the  various  stages  the  parts  must  be  kept  absolutely  at 
rest  and  it  is  therefore  often  necessary  to  employ  some  form  of  fixation 


) 


Fig.  228.  To  show  how  the  Palm 
of  the  Hand  may  be  covered  with 
a  Flap,  f,  taken  from  the  Buttock. 

apparatus.  Plaster  of  Paris  is  one  of  the  most  useful  and  easily  applied; 
a  window  may  be  left  so  that  the  wound  can  be  dressed  without  disturb¬ 
ing  the  flap,  or  the  whole  case  may  be  put  on  in.  such  a  way  as  to  be 
easily  removable. 

(4)  Many  operations  will  probably  be  required  to  obtain  a  good  re¬ 
sult,  and  no  attempt  should  be  made,  except  in  the  least  serious  cases,  to 
effect  a  complete  cure  by  one  operation. 

Here  it  may  be  helpful  to  give  some  indications  as  to  the  positions 
from  which  these  flaps  may  be  obtained. 

1.  For  the  upper  arm  and  axilla,  the  flap  may  be  taken  from  the 
chest  (Fig.  226). 

2.  For  the  forearm  and  dorsum  of  the  hand,  from  the  abdomen 
(Fig.  229)  or  thigh  (Fig.  227).  For  the  dorsum  and  palm  of  the  hand, 


Fig.  227.  To  illustrate  the  Use  of 
a  Flap,  f,  with  Two  Pedicles. 
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and  the  fingers,  the  buttock  may  be  used  to  supply  the  flap  (see  Fig.  228). 

3.  For  the  lower  limbs,  the  opposite  limb  may  be  used  (Fig.  230). 

4.  For  the  neck,  the  back  of  the  shoulder  or  upper  part  of  the  chest 
may  be  employed  to  supply  the  flap. 


Fig.  229.  To  show  how  a  Flap,  f,  may  be  taken  from  the  Skin  of  the 

Abdomen  and  applied  to  the  Forearm. 

OPERATIONS  FOR  HAMMER-TOE 

This  deformity  is  characterized  by  dorsal  flexion  of  the  first  phalanx 
at  the  metatarso-phalangeal  joint  and  plantar  flexion  of  the  second 
phalanx  on  the  first.  The  terminal  phalanx  may  be  in  its  normal  posi¬ 
tion  or  in  the  same  straight  line  as  the  second  phalanx.  The  condition  is 
primarily  due  to  a  shortening  of  the  lateral  ligaments  of  the  first  inter- 
phalangeal  joints,  and  complicated  in  bad  cases  by  contraction  of  the 
glenoid  ligament,  of  the  flexor  tendons,  and  of  the  skin  on  the  plantar 
aspect  of  the  toe.  Hallux  valgus  frequently  accompanies  this  deformity, 
and  in  cases  requiring  operative  treatment  there  is  usually  a  corn  on  the 
dorsal  aspect  of  the  first  inter-phalangeal  joint  or  at  the  extremity 
of  the  toe.  The  patient  usually  seeks  advice  on  account  of  this 
painful  corn  or  because  he  wishes  to  enter  one  of  the  public  services. 
The  pressure  of  the  boot  on  the  displaced  toe  interfering  with  walking 
is  another  indication  for  operation. 

The  operative  measures  available  are :  ( 1 )  division  of  the  contracted 
structures  around  the  joint;  (2)  excision  of  the  head  of  the  first  phalanx; 
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(3)  amputation  of  the  toe.  The  first  method  is  suitable  only  for  slight 
cases;  in  the  majority  of  cases  the  choice  lies  between  excision  and 
amputation  and  generally  excision  is  to  be  preferred.  Amputation  is 
certainly  an  effective  means  of  relieving  the  deformity,  but  it  is  an  un¬ 
necessarily  severe  remedy,  which  increases  the  amount  of  hallux  valgus, 


Fig.  230.  To  show  how  a  Flap,  f,  taken  from  one  Leg,  may  be  applied 
to  the  other,  b  is  the  appliance  (a  plaster  of  Paris  casing  is  very  convenient) 
for  fixing  the  limbs  immovably  together. 

if  this  is  present,  and  favours  its  occurrence  in  every  case.  Moreover, 
the  loss  of  the  toe  may  prevent  the  patient  from  entering  one  of  the 
public  services.  If  a  marked  degree  of  hallux  valgus  is  present,  this 
should  be  rectified  at  the  same  time  that  the  hammer-toe  is  operated  on. 

Division  of  the  contracted  structures  around  the  joint .  The  foot 
having  been  thoroughly  cleansed  and  sterilized,  a  small  sharp-pointed 
tenotome  is  entered  on  one  side  of  the  toe,  opposite  the  first  inter- 
phalangeal  joint,  at  the  junction  of  the  dorsal  and  lateral  aspects.  The 
lateral  ligament  is  made  tense  and  divided,  and  the  knife  is  carried  across 
the  plantar  aspect  of  the  joint,  dividing  the  glenoid  ligament,  the  long 
flexor  tendon,  and  opposite  lateral  ligament.  If  the  flexor  tendon  and 
plantar  ligament  are  not  contracted,  the  knife  may  be  withdrawn  and  a 
fresh  puncture  made  on  the  other  side  of  the  joint  in  order  to  divide  the 
plantar  ligament  of  that  side.  The  toe  is  then  straightened,  and  in  doing 
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so  the  skin  may  be  lacerated,  or  may  require  to  be  divided  if  it  is  tense. 
An  antiseptic  dressing  is  applied  to  the  toe,  and  a  well-padded  splint  is 
placed  on  its  plantar  surface.  The  splint  should  be  made  of  thin  metal 
and  be  T-shaped;  it  should  extend  far  back  on  the  sole,  the  transverse 
limb  being  fixed  to  the  foot  by  an  elastic  band  passing  round  the  instep, 
and  the  longitudinal  limb  fastened  to  the  toe  by  another  band.  Instead 
of  these  elastic  bands,  it  is  sometimes  more  convenient  to  use  a  bandage. 

Excision  of  the  head  of  the  phalanx.  A  longitudinal  incision  is  made 
on  one  side  of  the  extensor  tendon  down  to  the  bone.  The  soft  struc¬ 
tures  are  separated  from  the  bones  and  the  tendon  displaced  to  one  side. 
The  ligaments  of  the  joint  being  divided,  the  head  of  the  phalanx  is 
made  to  project  out  of  the  wound  and  is  then  divided  above  the  articular 
cartilage  by  means  of  sharp  bone  forceps.  Enough  bone  must  be  re¬ 
moved  to  allow  the  toe  to  be  easily  and  completely  straightened.  The 
corn  which  will  usually  be  present  must  be  excised  before  the  wound  is 
closed  by  two  or  three  sutures.  An  antiseptic  dressing  is  applied,  and 
the  toe  is  placed  on  a  well-padded  splint  with  an  extra  amount  of  padding 
beneath  the  terminal  phalanx,  to  keep  it  in  a  straight  line.  After  the 
wound  is  healed,  the  toe  should  be  kept  on  a  splint,  or  put  in  a  silicate 
bandage  for  three  or  four  weeks. 

Amputation.  The  method  of  amputating  the  toe  is  described  in 
Vol.  I,  p.  275. 
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BURNS  AND  SCALDS 

By  J.  M.  H.  MacLeod,  M.A.,  M.D.,  F.R.C.P.  (Lond.) 

Burns  are  due  to  dry  heat  and  scalds  to  moist  heat.  Scalds  are 
usually  less  severe  than  burns,  but  the  area  involved  is  generally  more 
extensive.  Burns  vary  in  severity  according  to  the  degree  of  heat  and 
the  length  of  time  the  skin  has  been  exposed  to  it. 

Symptoms.  It  is  customary  to  describe  the  local  effects  of  exces¬ 
sive  heat  as  being  of  six  degrees,  and  this  division,  though  purely  arbi¬ 
trary,  is  useful  in  emphasizing  the  points  in  which  burns  differ  according 
to  the  degree  of  heat. 

1.  Burns  of  the  first  degree  are  caused  by  a  temperature  of  about 
6o°  C.  and  consist  of  erythema,  which  may  be  accompanied  by  swelling 
from  a  transudation  of  fluid  into  the  tissues,  and  is  associated  with  a 
burning  sensation  and  tenderness.  This  subsides  quickly,  generally 
leaving  slight  scaliness. 

2.  Burns  of  the  second  degree  are  the  result  of  a  temperature  of 
about  ioo°  C.  In  them  the  inflammation  and  burning  pain  are  more 
severe  and  the  transudation  of  fluid  into  the  tissues  leads,  either  at  once 
or  in  a  few  hours,  to  the  formation  of  vesicles  and  bullae.  The  bullae 
are  rapidly  ruptured  by  injury  or  by  increased  exudation,  and  dry  up 
to  form  a  scab  which  may  separate  without  leaving  a  scar.  Occasionally 
the  fluid  in  the  bleb  becomes  absorbed  and  the  bleb  collapses  without 
breaking.  On  the  other  hand,  the  bleb  may  become  infected  with  septic 
micro-organisms  and  suppuration  and  ulceration  supervene,  followed  by 
scarring. 

3.  Burns  of  the  third  degree  are  caused  by  a  temperature  greater 
than  ioo°  C.  and  are  intensely  painful.  In  them  not  only  the  epidermis 
but  the  deeper  layer  of  the  skin  is  destroyed,  forming  an  ‘  eschar  ’  which 
is  firmly  adherent  to  the  underlying  tissue,  is  ashen-grey  or  black  in 
colour  and  leathery  in  consistence.  It  soon  becomes  surrounded  by  an 
inflammatory  halo,  in  a  few  days  pus  appears  at  the  edges,  and  in  course 
of  time  it  sloughs  off,  leaving  a  granulating  surface  which,  on  healing, 
is  followed  by  a  scar. 

4.  In  burns  of  the  fourth  degree  the  skin  is  involved  in  its  whole 
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depth,  and  when  the  eschar  separates  irregular  scars  and  unsightly  con¬ 
tractures  are  produced. 

5.  In  burns  of  the  fifth  degree  not  only  the  skin  but  the  underlying 
tissue  and  muscles  are  affected. 

6.  In  burns  of  the  sixth  degree  the  charring  involves  the  whole  of  the 
tissues,  including  the  bone,  and  loss  of  parts  and  deformity  occur. 

One  of  the  most  serious  complications  of  burns  is  secondary  infection 
with  septic  micro-organisms,  which  not  only  causes  ulceration  followed 
by  unsightly  hypertrophic  scars,  but  may  lead  to  a  severe  cellulitis  or, 
from  absorption,  to  septicaemia. 

Constitutional  effects  of  burns.  The  constitutional  effects  of 
burns  vary  with  the  situation  and  extent  of  the  skin  involved  and  are 
far  more  severe  than  those  which  occur  after  other  injuries  involving 
an  equal  destruction  of  tissue.  Burns  involving  about  one-half  of  the 
skin  surface  are  usually  fatal,  death  resulting  from  shock  a  few  hours 
after  the  burn,  the  patient  dying  in  a  state  of  profound  collapse.  Some¬ 
times  the  patient  may  remain  comparatively  well  during  the  first  twenty- 
four  hours,  except  for  the  local  pain,  and  then  gradually  succumb,  with 
symptoms  of  prostration  preceded  by  spasms,  restlessness,  and  distress 
over  the  region  of  the  heart.  In  the  majority  of  the  fatal  cases  death 
from  shock  supervenes  within  forty-eight  hours.  Should  prostration 
be  delayed  for  forty-eight  hours  or  longer  the  prognosis  becomes  more 
favourable.  On  the  other  hand,  the  state  of  collapse  may  be  safely 
passed  through,  and  yet  the  patient  be  in  danger  from  acute  inflamma¬ 
tory  symptoms  supervening  from  septic  absorption. 

A  curious  complication  of  severe  burns  is  ulceration  of  the  duodenum, 
indicated  by  epigastric  pain  after  food  and,  possibly,  luematemesis  or 
mel^ena;  this  may  lead  to  a  fatal  issue  from  perforation  into  the  peri¬ 
toneum  or  bleeding  from  an  eroded  artery. 

Histo-pathology.  The  initial  action  of  heat  is  to  cause  dilatation 
of  the  blood-vessels  throughout  the  corium,  clinically  evident  in  erythema, 
an  exudation  of  serum,  and  an  infiltration  of  leucocytes.  The  serous 
fluid  passes  up  between  the  cells  of  the  epidermis,  causing  them  to  be 
cedematous,  interfering  with  the  process  of  cornification,  and  giving  rise 
to  scaliness.  When  the  heat  has  been  more  severe  the  exudation  is 
greater,  takes  place  more  rapidly,  and  collects  in  the  epidermis  forming 
vesicles  or  bullcT.  The  bulla  is  the  result  of  the  fluid  stretching,  weaken¬ 
ing,  and  breaking  the  inter-epithelial  fibres  and  accumulating  in  the 
space  so  formed.  This  process  is  facilitated,  partly  by  the  softening 
of  the  epidermal  cells  by  the  heat  and  the  transformation  of  any  mois¬ 
ture  into  steam,  which,  forcing  its  way  between  the  prickle-cells,  separates 
them  and  prepares  a  passage  for  the  fluid;  and  partly  by  the  toxic  action 
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of  the  softened  or  dead  epidermal  cells  causing  a  positive  chemotaxis 
and  attracting  more  serum. 

In  more  severe  degrees  of  burn  the  epidermal  cells  are  destroyed 
and  charred  and  separate  as  an  eschar,  leaving  a  more  or  less  deeply 
ulcerated  surface.  When  the  ulcer  heals  there  is  an  organization  of 
the  small  round  cells  of  the  cellular  infiltration  into  new  fibrous  tissue 
which  may  be  so  abundant  as  to  result  in  a  keloidal  scar. 

Diagnosis.  The  diagnosis  of  slight  burns  from  other  localized 
patches  of  erythema  is  rendered  easy  by  the  destruction  of  the  hair  and 
the  associated  burning  sensation.  Nor  need  any  difficulty  be  experienced 
in  distinguishing  the  bullous  state  from  other  bullous  conditions  like 
pemphigus  or  erythema  bullosum,  for  in  the  case  of  burns  there  are 
marked  subjective  symptoms,  a  definite  history,  and  a  localization  of  the 
lesions  to  the  burnt  area  instead  of  an  irregular  distribution  over  the 
cutaneous  surface. 

Prognosis.  The  prognosis  in  burns  of  a  minor  degree  is  excellent, 
and  even  in  cases  where  bulke  have  formed,  provided  the  burnt  surface 
is  not  too  extensive  and  suppuration  has  not  occurred,  healing  may  take 
place  without  scarring.  The  time  occupied  in  recovery  depends  on  the 
extent  of  the  area  involved  and  the  general  condition  of  the  patient. 
In  children  and  old  people  shock  is  apt  to  supervene  unless  the  burn  is 
very  limited,  and  this  delays  healing.  Where  the  burn  is  deep  and  the 
corium  implicated,  more  or  less  severe  scarring  and  contracture  result. 
The  danger  from  burns  is  dependent  on  the  extent  of  the  area  rather 
than  on  the  depth  of  the  injury,  and  even  in  milder  degrees  of  burn  a 
fatal  issue  is  almost  inevitable  if  the  area  affected  be  more  than  one-third 
of  the  body. 

Treatment.  In  mild  degrees  of  burn  the  pain  may  be  relieved  by 
a  suitable  occlusive  dressing  or  by  immersion  of  the  affected  part,  or  of 
the  whole  body  if  necessary,  in  warm  water  at  ioo°  F.  The  skin  should 
then  be  mopped  dry  and  covered  with  cottonwool.  Where  the  pain  is 
excessive  it  may  be  necessary  to  resort  to  injections  of  morphine. 

Should  shock  supervene  the  patient  should  be  stimulated  by  the 
administration  of  hot  drinks  or,  better,  by  an  injection  of  normal  saline 
solution,  either  subcutaneously  or  per  rectum. 

As  soon  as  the  recovery  from  shock  takes  place,  completely  charred 
parts  should  be  amputated,  sloughs  removed,  and  suitable  dressings 
applied. 

Where  the  burn  consists  simply  of  erythema  the  lesions  should  be 
powdered  thickly  with  talc  or  zinc  oxide  and  covered  with  cottonwool 
under  a  bandage.  This  dressing  should  be  kept  on  for  a  few  days  until 
the  inflammation  subsides. 
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Where  the  area  involved  is  considerable  and  the  skin  unbroken,  but 
the  burning  sensation  intense,  relief  is  obtained  by  applying  compresses 
of  sodium  bicarbonate  lotion  10  grs.  to  the  oz.,  lead  lotion,  or,  best  of 
all,  by  a  2  to  5 (fc  aqueous  solution  of  ichthyol.  The  time-honoured  Carron 
oil,  or  Linimentum  calcis,  which  was  once  so  popular,  should  not  be 
employed,  as  its  greasiness  is  apt  to  conserve  the  heat  and  may  increase 
the  discomfort,  while  if  any  abrasion  of  the  skin  be  present  it  is  liable 
to  lead  to  sepsis.  A  substitute -for  it  which  is  soothing  and  may  be  used 
with  safety  is  equal  parts  of  almond  oil  and  lime  water,  with  the  addition 
of  ioc/c  of  zinc  oxide  and  of  carbolic  acid;  this  cream  should  be 
applied  gently  over  the  burnt  area,  the  superfluity  wiped  off,  and  the 
part  then  dusted  over  with  zinc  oxide  or  talc  powder  and  covered  with 
cottonwool  kept  in  place  by  a  loose  bandage.  On  no  account  should 
waterproof  tissue  be  used,  as,  like  Carron  oil,  it  is  apt  to  induce  heat. 

When  bullae  are  present  the  clothes  should  not  be  dragged  off  but 
should  be  carefully  cut  away  and  the  skin  cleaned  with  1  in  4,000  bini- 
odide  of  mercury,  each  bulla  should  be  slit  in  the  dependent  part  and 
drained,  the  cuticle  being  left  as  a  protective  covering.  The  area 
should  then  be  dressed  with  lint  soaked  in  the  following  solution 
of  picric  acid  ip2  drs.,  absolute  alcohol  3  ozs.,  and  distilled  water  40  ozs., 
'  or  in  a  10$  watery  solution  of  aluminium  acetate,  covered  with  a  layer 
of  wool  and  retained  in  position  by  a  bandage.  When  the  burn  is 
re-dressed,  any  wool  adhering  to  raw  surfaces  should  be  soaked  off  by 
warm  boric  lotion  and  the  dressing  re-applied. 

Where  suppuration  has  supervened  it  must  be  treated  on  antiseptic 
principles  and  the  burn  thoroughly  cleansed  and  dressed  with  boric 
ointment  or  with  a  salve  containing  eucalyptol  and  vaseline. 

A  new  method  of  treatment  of  burns  by  paraffin  has  come  into  vogue 
during  the  present  war  and  has  been  found  to  be  very  successful  in  the 
treatment  of  extensive  burns  due  to  liquid  fire,  etc.  It  was  introduced 
by  de  Sandfort  who  employed  a  patent  French  preparation  of  paraffin 
called  ‘ambrine’;  Lieut. -Colonel  Hull,  R.A.M.C.,  has  advocated  a  sub¬ 
stitute  for  this  which  has  also  given  satisfactory  results  and  which 
consists  of : — 


Beta  naphthol  . 
Eucalyptus 
Olive  oil 
Paraffin  molle  . 
Paraffin  durum 


0.25  per  cent. 
2.0  “ 

25.0  “ 

67-75 


The  method  of  employment  is  as  follows: — The  burn  is  first  washed 
with  sterile  water  and  dried  by  pressing  a  dry  piece  of  gauze  over  it. 
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It  is  next  painted  over,  or  sprayed,  with  a  layer  of  paraffin  at  a  tempera¬ 
ture  of  50°  C.,  then  a  layer  of  cottonwool  is  placed  over  the  paraffin  and 
covered  with  a  second  layer  of  paraffin,  and  the  dressing  is  completed 
by  a  pad  of  cottonwool  and  a  bandage.  The  burns  are  dressed  daily 
at  first,  and  later  on,  every  second  day,  and  any  dead  skin  or  sloughs 
removed.  In  this  way  it  is  claimed  that  healing  rapidly  takes  place 
with  the  minimum  of  scarring  and  pain,  and  the  need  for  grafting  in 
large  burns  is  to  some  extent  avoided. 

The  hypertrophic  scarring  which  results  from  burns  may  be  reduced 
by  applications  of  radium  or  the  X-rays.  The  hypertrophy  is  usually 
most  marked  immediately  after  healing  has  taken  place,  tends  to  diminish 
after  six  or  seven  months,  and  then  to  remain  permanent.  It  is  in  the 
early  stages  that  most  benefit  can  be  derived  from  the  treatment. 

In  extensive  burns  scarring  can  be  prevented  to  some  extent  by 
Thiersch  grafting  of  the  granulating  surfaces  and  severe  deformities 
mitigated  by  suitable  plastic  operations. 


CHAPTER  V  (A) 

BURNS 


By  W.  0.  Sherman,  M.  D. 

A  burn  is  the  result  of  exposure  to  heat-producing  causes.  The  degree  of  any 
burn  is  dependent  upon  the  amount  of  heat,  and  the  length  of  the  exposure  to  the  heat- 
producing  causes.  The  burns  encountered  in  civil  practise  are  caused  by: 

1.  Thermal  causes  —  such  as  flames,  hot  steel,  explosion  of  gas,  steam. 

2.  Chemical  causes  —  such  as  caustic  acids  and  alkalies,  irritating  gases. 

3.  Electrical  causes  —  from  electrical  currents  and  sparks. 

4.  Mechanical  causes  —  such  as  friction  burns  by  ropes  or  belts. 

5.  Light  rays  such  as  the  rays  of  the  X-ray,  radium,  the  sun. 

War  burns  were  the  result  of  shell  explosions,  flammenwurfer,  the  inflammable  oil 
projector  and  irritating  gases. 

Burns  may  be  variously  classified.  For  convenience  the  following  classification  is 
given. 

First-degree  burns  —  erythema  or  redness  of  the  skin  which  is  superficial. 

Second-degree  burns  —  erythema  with  blebs  or  blisters  in  which  the  deeper  layers  of 
the  skin  are  involved.  [Figs.  230  (1),  230  (2),  230  (3),  230  (4),  230  (5)] 

Third-degree  burns- — in  which  the  entire  skin  is  involved  and  which  expose  the 
papillary  buds  of  the  true  skin.  [Figs.  230  (6),  230  (7),  230  (8)] 

Fourth-degree  burns  —  which  destroy  the  skin  and  involve  the  underlying  soft 
parts  and  bone. 

The  various  degrees  merge  imperceptibly  into  one  another  and  it  is  often  difficult 
to  distinguish  second-  and  third-degree  burns  at  an  early  stage. 

Symptoms.  The  local  symptoms  are  the  result  of  the  producing 
cause  on  the  tissues  involved.  Chief  among  these  is  pain  and  a  sense 
or  burning  or  heat.  Erythema,  bleb  formation,  destruction  and  charring 
may  occur.  The  local  reaction  in  the  tissues  is  excessive,  that  is,  the 
amount  of  the  exudative  reaction  and  the  swelling  is  marked.  Blebs  may 
be  small  and  mutiple  or  maybe  very  large  and  contain  great  quantities  of 
serum.  Hemorrhage  is  uncommon  as  an  early  symptom. 

The  general  symptoms  are  shock,  delirium,  vomiting,  all  most  marked 
in  the  severer  types.  In  the  electrical  burns  cardiac  fibrillation  with  ab¬ 
sence  of  the  heart  beat  is  a  serious  symptom. 

It  is  generally  supposed  that  burns  involving  fifty  per  cent,  or  more  of 
the  body  surface  are  fatal.  While  children  do  not  respond  to  treatment  as 
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well  as  adults,  and  are  prone  to  develop  complications,  it  cannot  be  ac¬ 
cepted  as  a  fact  that  the  proportion  of  the  body  involved  has  any  direct 
bearing  upon  mortality  up  to  certain  limits.  The  author  has  seen  cases, 
in  which  from  seventy-five  to  ninety  per  cent,  of  the  body  was  involved, 
recover  completely. 


Fig.  230  (1)  Gas  burn,  second-  and  third-degree.  Photograph  taken  on  fifth  day. 
Cured  in  33  days,  no  cicatrices.  (Courtesy  of  Surgery,  Gynecology  and  Obstetrics) 

The  complications  and  sequelae  of  burns  are  numerous: 

1.  Infection — -while  burns  are  chemically  and  bacteriologically  sterile 
at  first,  all  become  infected  as  soon  as  the  skin  necroses  and  practically 
all  skin  blebs  contain  bacteria  as  time  passes.  This  infection  may  remain 
localized  to  the  burned  area  or  lymphadenitis  without  suppuration,  mu- 
tiple  metastatic  abscess  formation  and  generalized  blood  infection  may 
result. 

Pruritis  after  the  burn  may  be  very  annoying  and  scratching  by  the 
finger  nails  may  produce  late  infections.  Scar  formation  with  contraction 
of  the  scar  and  deformity  keloid  formation,  etc.,  may  cause  marked  dis¬ 
figurement. 
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Fig.  230  (2)  Gas  burn,  second-  and  third-degree.  Photograph  taken  on  fifth  day. 
Discharged  from  hospital  on  twenty -first  day.  Cured  in  31  days.  (Courtesy  of  Sur¬ 
gery,  Gynecology  and  Obstetrics) 


Fig.  230  (3)  Charles  E.,  age  24,  admitted  October  29,  1917.  Second-  and  third- 
degree  burns  of  left  arm,  forearm,  face,  chest,  abdomen,  scrotum  and  thigh.  Thirty- 
three  to  40  per  cent,  third-degree  burn.  Seventy  per  cent,  of  burned  area  healed 
January  14,  without  grafting.  Complete  recovery  without  necessity  of  skin  grafting 
very  promising.  The  pulse  and  temperature  reached  normal  within  two  and  a  half 
weeks.  No  delirium.  (Courtesy  of  Surgery,  Gynecology  and  Obstetrics) 
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Treatment.  Many  methods  for  the  treatment  of  burns  have  been 
devised.  That  method  which  relieves  pain  and  promotes  rapid  healing 
with  a  minimum  of  cicitricial  tissue,  should  be  the  method  of  choice.  The 
paraffin  wax  method  introduced  by  Barthe  de  Sanford  t  and  used  in  the 


Fig.  230  (4)  Several  second-degree  burns;  face  and  hands  with  slight  third-degree 
gas  burns,  June  14,  1916.  Completely  healed  in  35  days,  July  18,  1917.  Note  absence 
of  cicatrices.  (Courtesy  of  Surgery,  Gynecology  and  Obstetrics) 


Fig.  230  (5)  Very  extensive  second-degree  burn  of  both  hands,  July  6,  1916,  from 
liquid  fire.  Burns  completely  healed.  No  contractions  present;  perfect  function 
restored,  August  20,  1916.  (Courtesy  of  Surgery,  Gynecology  and  Obstetrics) 
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recent  World  War  and  by  the  author  [Fig.  230  (9),  230  (10),  230(11), 
230(12)]  and  his  associates  in  a  series  of  more  than  fifty  thousand  cases 
has  given  results  far  superior  to  those  secured  by  other  methods.  Other 
methods,  such  as  the  continuous  bath,  the  open  method,  the  tannic  acid 


Fig.  230  (6)  Annular  burn,  third-degree,  involving  95  per  cent,  circumference  of 
thigh,  exposing  popliteal  vessels.  Photograph  taken  seven  months  after  patient  was 
burned.  A  number  of  different  treatments  were  used  with  failure.  No  repair  in 
seven  months.  During  this  time  the  patient  suffered  excruciating  pain  at  dressings. 
Note  extensive  contractions.  White  areas  seen  on  external  surface  of  thigh  are  light 
shadows.  (Courtesy  of  Surgery,  Gynecology  and  Obstetrics) 

Fig.  230  (7)  Patient  treated  with  paraffin-wax;  four  small  pinch  grafts,  tenotomy 
of  hamstrings  with  complete  healing  of  burns  and  excellent  functional  result.  Dress¬ 
ings  were  painless  from  beginning  of  wax  treatment.  (Courtesy  of  Surgery,  Gynecol¬ 
ogy  and  Obstetrics) 

method,  the  exsanguination  method  of  Bruce  Robertson,  have  given  ex¬ 
cellent  results  in  suitable  cases. 

THE  PARAFFIN  WAX  METHOD 

A  neutral  paraffin,  of  maximum  ductility,  having  a  low  melting  point, 
should  be  used.  The  wax  should  be  neutral  and  non-irritating,  as  paraffin, 
as  ordinarily  refined,  contains  a  trace  of  sulphuric  acid.  Beeswax,  or 
other  resin  combinations,  can  be  used  if  desired,  in  order  to  increase  the 
ductility.  The  product  should  be  adhesive,  non-brittle  and  elastic.  A 
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properly  prepared  product  is  solid  when  cold,  and  becomes  as  thin  as 
water  when  heated  to  140  to  150°  Fahrenheit,  and  is  a  refined  pharmaceu¬ 
tical  product  and  not  a  mere  mixture  of  paraffins. 

Various  formulas  containing  resorcin,  eucalyptus  and  beta  naphthol, 
have  been  used.  It  is  doubtful  whether  or  not  these  ingredients  have  any 
virtue  in  that  the  paraffin,  when  used  alone,  seems  just  as  efficacious. 

The  paraffin-wax  is  analgesic  and  relieves  pain  in  the  majority  of  cases 
almost  entirely  after  the  first  twenty-four  to  forty-eight  hours.  Discom- 


Fig.  230  (8)  Mrs.  Anna  S.,  age  26,  admitted  November  27,  1917.  Third-degree 
burn  of  the  abdomen,  80  per  cent,  burned.  Annular  burn  of  the  left  leg,  third-degree, 
95  per  cent,  of  the  thigh  involved.  Annular  burn  of  the  right  thigh,  third-degree,  75 
per  cent,  of  the  area  involved.  Photograph  taken  January  14,  1918,  with  50  per  cent, 
of  the  area  healed.  (Courtesy  of  Surgery,  Gynecology  and  Obstetrics) 

fort  during  the  first  twenty-four  hours,  however,  is  less  than  with  most 
other  methods.  Any  paraffin-wax  which  is  neutral  and  has  sufficient 
elasticity  and  ductility  so  as  not  to  crack  after  it  is  applied,  will  give  good 
results. 


PRINCIPLES  OF  TREATMENT 

All  burns,  if  seen  within  the  first  few  hours,  are  thoroughly  dried,  in¬ 
cluding  about  one-half  inch  of  the  immediate  margin  of  the  surrounding 
skin,  and  an  air-tight  coating  of  paraffin-wax  is  applied  with  an  atomizer, 
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to  the  burned  area.  No  attempt  is  made  to  sterilize  the  part  by  unnec¬ 
essary  scrubbing  or  application  of  antiseptics. 

A  thin  layer  of  cotton,  preferably  J  &  J  special  absorbent  cotton,  is 
then  incorporated  into  the  first  film  of  wax  by  the  use  of  a  small  varnish 
brush.  The  wax  sets  in  a  few  seconds.  The  dressing  is  applied  by  swath¬ 
ing  the  area  in  cotton  and  bandages.  All  burns  are  dressed  every  twenty- 
four  hours. 


Fig.  230  (9)  The  Paraffin  Wax  or  Closed  Method  of  Treatment  of  Burns.  (Cour¬ 
tesy  of  Surgery,  Gynecology  and  Obstetrics) 

Fig.  230  (10)  The  Paraffin  Wax  or  Closed  Method  of  Treatment  of  Burns.  (Cour¬ 
tesy  of  Surgery,  Gynecology  and  Obstetrics) 

The  wax  treatment  does  not  contain  any  specific  curative,  medical 
ingredients,  but  acts  entirely  mechanically,  allowing  Nature  to  heal  under 
conditions  favorable  to  repair,  with  a  minimum  of  trauma  to  the  under- 
lying  tissues.  The  wax  cotton  dressing  is  a  non-adhesive  shell  which  ex¬ 
cludes  the  air,  maintains  a  constant  temperature  and  forms  a  protecting 
dressing  to  the  underlying  proliferating  tissues  under  excellent  physiolog¬ 
ical  conditions,  permitting  the  regeneration  and  restitution  of  the  destroyed 
tissues.  The  wax  also  serves  as  a  splint  to  the  traumatized  tissues  and  as 
a  superstructure,  or  scaffolding,  protecting  the  new  epithelium  which  rap¬ 
idly  regenerates,  from  trauma. 

Supp.  Vol.  II 
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Within  a  few  days,  secretions  form  under  the  new  dressing,  which 
makes  it  non-adhesive  and  easy  to  remove  without  pain  or  bleeding  or 
destroying  or  injuring  the  regenerating  epithelium,  thereby  facilitating 
the  healing  and  obviating  contracting  cicatrices  and  subsequent  functional 
disability. 

Granulation  tissue  rapidly  appears  under  the  shell  and  does  not  bleed 
when  the  dressing  is  removed.  It  becomes  rather  abundant  and  elevated 


Fig.  230  (11)  The  Paraffin  Wax  or  Closed  Method  of  Treatment  of  Burns.  (Cour¬ 
tesy  of  Surgery,  Gynecology  and  Obstetrics) 

Fig.  2^o  (12)  The  Paraffin  Wax  or  Closed  Method  of  Treatment  of  Burns.  (Cour¬ 
tesy  of  Surgery,  Gynecology  and  Obstetrics) 

at  times,  but  should  never  be  cauterized  with  silver,  copper  or  other 
caustics.  The  new  epithelium,  which  forms  from  the  edges  of  the  skin, 
gradually  compresses  the  granulating  tissue  in  such  a  manner  that  it 
leaves  the  healed  surface  soft  and  pliable,  the  newly-formed  skin  fre¬ 
quently  taking  on  the  gross  appearance  of  normal  skin. 

These  granulations  are  not  sterile.  On  bacteriological  examination, 
numerous  bacteria,  chiefly  cocci  and  saphrophytes,  will  be  found  in  the 
field.  Where  there  has  been  extensive  destruction  of  tissue,  and  skin 
grafting  is  found  necessary,  the  wax  treatment  should  be  discontinued,  and 
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the  Carrel-Dakin  treatment  instituted.  The  number  of  bacteria  will 
rapidly  decrease,  the  granulations  will  change  their  gross  appearance, 
taking  on  a  compact,  healthy,  firm  aspect. 

When  sterilization  is  complete,  skin  grafting  can  be  done.  The  grafts 
are  affixed  or  splinted  on  the  granulations  by  the  application  of  a  per¬ 
forated,  transparent,  basket-weave,  celluloid  dressing,  i.  e.,  cellosilk. 

Over  this,  is  placed  a  large  fluff  of  gauze  into  which  several  Carrel 
tubes  are  inserted,  and  affixed  in  such  a  manner  that  all  parts  of  the 
grafted  area  can  be  bathed  with  a  one-half  of  one  per  cent,  solution  of 
sodium  hypochlorite,  every  two  hours. 

The  first  dressing  is  made  at  the  end  of  three  or  four  days.  The  per¬ 
forated,  basket-weave  dressing  is  re-applied  so  as  to  maintain  a  rela¬ 
tively  sterile  wound.  Usually  at  the  end  of  ten  days,  the  dressing  can  be 
discarded  as  healing  will  have  taken  place. 


METHOD  OF  APPLICATION 


Equipment.  A  line  varnish  brush,  but  preferably  a  paraffin  base 
atomizer  [author’s  model,  Fig.  230  (13)];  one  double  boiler,  an  electric 
drier,  and  special  absorbent  cotton. 

Upon  the  arrival  of  the  patient  at  the 
hospital,  the  clothing  is  immediately  re¬ 
moved,  the  blebs  punctured,  but  not 
excised.  All  foreign  material  is  removed 
with  tissue  forceps,  and  the  entire  area  is 
thoroughly  dried  with  a  Shelton  Electric 
Hot  Air  Drier,  or  a  Hamilton-Beach  fan, 
so  that  there  is  no  moisture  on  the  sur¬ 
face.  In  an  emergency,  an  electric  fan, 
or  other  fan,  can  be  used.  The  presence 
of  moisture  has  a  tendency  to  cause  burn¬ 
ing  when  the  hot  wax  is  applied. 

The  wax  is  applied  to  the  burn  at  the 
earliest  possible  opportunity,  either  with 
a  fine  varnish  brush  or  atomizer.  It  is  dif¬ 
ficult  to  regulate  the  temperature  when  a 
brush  is  used;  it  is  more  painful  and 
there  is  a  tendency  to  brush  away,  or 


Fig.  230  (13)  Author’s  paraffin- 
wax  atomizer,  double  jacketed,  de¬ 
tachable  handle.  Can  be  used 
either  with  hand  bulb,  bicycle 
pump,  compressed  air  or  electric 
motor.  Can  be  heated  in  hot¬ 
plate,  autoclave  or  sterilizer.  Wax 
cannot  be  heated  beyond  boiling 
point  of  water.  A  very  conven¬ 
ient  and  satisfactory  method  of 
applying  the  first  coating  of  wax. 
(Courtesy  of  Surgery,  Gynecology 
and  Obstetrics) 


traumatize,  the  new  epithelium.  However,  should  a  brush  be  used 
instead  of  the  atomizer,  the  wax  should  be  gently  daubed  on  without  pres¬ 
sure.  To-and-fro  painting  movements  are  painful  and  should  be  avoided. 
The  frequent  changing  of  brushes  is  also  objectionable. 
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The  wax  can  be  sprayed  on  smoothly,  at  an  even  temperature,  with 
an  atomizer,  without  pain  or  discomfort  to  the  patient  and  without  any 
possibility  of  burning. 

When  applying  the  first  layer,  the  atomizer  should  be  held  some  dis¬ 
tance  from  the  patient  —  fourteen  to  eighteen  inches  —  and  as  the  wax 
is  sprayed  on  the  atomizer  can  be  gradually  brought  closer  to  the  burned 
area. 

The  atomizer  is  double-jacketed,  the  water  jacket  keeping  the  wax 
liquefied  thirty  minutes  after  it  has  been  brought  to  the  boiling  point  and 
can  be  operated  by  a  hand  bulb,  a  compressed  air  pump,  or  an  air 
tank.  The  wax  is  placed  in  an  atomizer,  and  it  in  turn,  can  be  sterilized 
either  by  placing  in  a  sterilizer  or  autoclave,  or  on  a  hot  plate.  Ten 
minutes  boiling  usually  suffices  to  bring  the  wax  to  a  proper  liquid  state. 

When  an  atomizer  is  not  available,  and  a  double  boiler,  such  as  is  to 
be  found  in  any  kitchen,  is  used,  the  wax  should  be  boiled  for  ten  minutes. 
Extreme  care  should  be  taken  to  prevent  the  splashing  of  water  into  the 
wax.  A  wax,  free  from  water,  can  be  applied  directly  to  the  burned  or 
granulating  surface  at  a  temperature  of  150°  Fahrenheit  without  danger 
of  burning,  otherwise,  the  application  will  be  more  or  less  uncomfortable 
to  the  patient  and  the  wax  will  not  adhere  to  the  granulations. 

PRACTICAL  FEATURES  IN  DRESSING 
AND  RECOMMENDATIONS 

(a)  At  the  first  dressing,  burns  should  not  be  scrubbed  with  antiseptic 
solutions.  The  tissues  are  sterile  as  a  result  of  the  burn  and  nothing  is 
to  be  gained  by  further  traumatizing  the  tissues.  Apply  the  wax  imme¬ 
diately;  mere  sponging  will  not  sterilize  the  burned  areas  if  they  are  in¬ 
fected,  regardless  of  what  solution  is  used. 

(b)  Strong  antiseptic  solutions  should  not  be  used  in  cleansing  the 
burned  or  granulating  tissue  at  dressing,  as  they  are  irritants  and  retard 
Nature’s  efforts  at  repair.  A  weak  saline  solution  or  a  diluted  sodium 
hypochlorite  solution  can  be  used,  if  desired. 

(c)  Instructions  as  to  the  details  of  technique  should  be  carefully 
followed.  Absorbent  cotton  should  never  be  applied  directly  to  the  af¬ 
fected  part  as  it  tends  to  adhere,  causing  a  burning  sensation,  which  is 
most  uncomfortable  to  the  patient.  The  wax,  when  properly  applied,  is 
usually  soothing  and  comfortable. 

(d)  The  fetid  odor  and  gray  appearance  of  the  wound,  when  the  shell 
is  removed,  should  not  cause  any  undue  anxiety.  After  the  seropurulent 
fluid  has  been  washed  away,  and  the  sloughing  tissues  separate,  granula¬ 
tion  with  rapid  proliferation  of  epithelium  takes  place. 
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(e)  It  is  impossible  to  burn  the  patient  when  the  atomizer  is  properly 
used. 

(/)  In  third-  and  fourth-degree  burns,  with  great  loss  of  tissue, 
granulations  should  be  sterilized  by  the  Carrel-Dakin  method,  and  skin- 
grafted  at  the  earliest  possible  opportunity.  Grafting  is  not  necessary 
unless  there  has  been  a  very  extensive  destruction  of  tissue  and  soft 
parts. 

(g)  The  application  of  the  heated  wax  encourages  the  flow  of  lymph 
and  protects  the  capillaries  arid  granulation  tissue  from  trauma,  which  is 
favorable  to  rapid  repair. 


INFECTED  AND  STERILE  BURNS 

A  distinction  should  be  made  between  “  clinically  sterile  ”  and  “  bac- 
teriologically  sterile  ”  lesions.  Burns  are  frequently  clinically  and  bac- 
teriologically  sterile  during  the  first  few  hours  following  the  receipt  of  the 
burn.  All  become  bacteriologically  infected  as  soon  as  the  skin  begins  to 
slough  or  necrose.  Thus  it  can  be  seen  that  every  burn  becomes  infected 
sometime  during  the  course  of  healing. 

Where  the  limits  of  the  burn  are  well  defined  and  it  is  possible  to 
excise  sloughing  tissue  without  destroying  living  cells  and  tissues,  an 
anaesthetic  should  be  administered  and  rational  excision  performed. 
General  scrubbing  with  brushes  traumatizes,  as  well  as  destroys,  living 
tissue.  The  Carrel-Dakin  treatment  should  be  instituted  immediately  fol¬ 
lowing  such  procedure.  Sodium  hypochlorite,  one-half  of  one  per  cent., 
of  low  alkalinity,  in  combination  with  isotonic  saline,  dissolves  necrotic 
tissue,  neutralizes  the  toxins  in  the  burned  area,  as  well  as  increases  os¬ 
mosis.  The  Carrel-Dakin  treatment  should  be  continued  until  the  gran¬ 
ulations  become  sterile  and  temperature  and  pulse  normal,  at  which 
time  skin  grafting  can  be  done. 

To  cover  the  infected  burn  with  wax  so  that  free  drainage  is,  to  some 
extent,  interfered  with,  has  heretofore  been  considered  a  surgical  error. 
As  the  secretion  increases,  however,  the  wax  is  raised  at  the  skin  edge  and 
ample  drainage  takes  place.  Should  there  be  evidence  of  infection,  with 
oedema,  redness,  lymphangitis,  pain  with  acceleration  of  pulse  and  high 
temperature,  the  wax  treatment  should  be  stopped  immediately,  Carrel¬ 
dressing  applied,  and  the  wounds  treated  with  a  one-half  of  one  per  cent, 
sodium  hypochlorite  solution  in  combination  with  an  isotonic  saline 
solution. 
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KELOIDS 

Hypertrophic  cicatrices  and  keloids  have  a  tendency  to  occur  par¬ 
ticularly  in  individuals  of  the  brunette  type  and  negroes.  The  predis¬ 
position  to  this  overgrowth  necessitates  a  minimum  of  trauma  in  the 
treatment  of  such  cases.  Plastic  repair  and  X-ray  offer  the  best  hope 
for  the  relief  of  such  conditions. 

OPEN  METHOD 

Sneve  (H.J.  Sneve,  A.M.A.  XL VI)  advocated  the  use  of  dusting  pow¬ 
ders  and  open  method.  To  this,  electric  lights  were  later  added.  This 
procedure  was  a  distinct  advance  over  former  methods  and  the  results 
justified  the  claims  made. 

It  is  objectionable  because  of  the  secretions  constantly  forming  under 
dusting  powders  and  difficulty  in  keeping  patients  clean  and  comfortable. 
The  author  has  had  extensive  experience  with  the  open  method  and  has 
discarded  it  in  favor  of  the  wax  method,  the  end  functional  results  having 
justified  the  change. 

CONTINUOUS  WATER  BATH  TREATMENT 

This  method  has  been  used  chiefly  in  German  clinics  in  the  treatment 
of  extensive  burns  involving  large  areas.  It  requires  a  special  bathtub 
permitting  of  constant  inflow  and  outflow  of  water.  The  temperature  of 
the  water  should  be  maintained  at  98°  to  103°  Fahrenheit.  Sodium  hypo¬ 
chlorite  is  of  much  benefit  if  added  every  half  hour  in  sufficient  quantity 
to  keep  the  water  sterile  and  in  neutralizing  protein  and  toxic  substance. 

Following  the  sloughing  stage,  granulating  areas  can  be  treated  either 
with  wax  or  by  the  open  method. 

CHEMICAL,  ELECTRIC  AND  X-RAY  BURNS 

Chemical  Burns.  If  the  burn  is  acid,  an  alkali  is  used  to  neutralize 
the  acid  present,  and  if  an  alkali  burn,  acid  is  used.  The  burn  is  thor¬ 
oughly  dried  and  the  wax  applied. 

X-Ray  and  Radium  Burns.  The  paraffin-wax  treatment  has  given 
great  relief  in  cases  of  superficial  erythemas,  with  but  slight  trophic  dis¬ 
turbance.  The  relief  of  pain  and  distress  has  been  very  striking.  In  the 
chronic  cases,  involving  the  deeper  tissues,  surgical  excision  and  plastic 
repair  is  indicated. 
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Electric  Burns.  Paraffin  gives  great  relief  from  pain  in  this  type  of 
burn,  hence,  it  has  been  very  satisfactory.  Where  trophic  disturbances 
have  taken  place,  however,  the  tendency  to  repair  is  greatly  retarded,  and 
excision  with  plastic  operation  is  frequently  necessary. 


TANNIC  ACID  TREATMENT  OF  BURNS 

(Davidson,  Surgery,  Gynecology  and  Obstetrics,  August,  1925,  page  202) 

Based  on  the  principle  that  it  might  be  possible  to  limit  the  absorp¬ 
tion  of  toxic  material  in  burns  by  precipitation  of  the  injured  protein, 
Davidson  applies  wet  dressings  of  two  and  one-half  to  five  per  cent., 
freshly  made  aqueous  solution  of  tannic  acid. 

In  order  to  prevent  deep,  caustic  tissue  injury,  dressings  are  opened  for 
inspection  at  the  end  of  twelve,  eighteen  and  twenty-four  hours.  When 
the  part  has  assumed  a  light  brown  color,  the  dressings  are  removed  and 
the  part  left  exposed  to  the  air  under  the  cradle.  An  electric  lamp  bulb 
is  placed  under  the  cradle  to  furnish  the  necessary  supportive  treatment 
by  artificial  heat. 

An  essential  feature  of  the  treatment  is  that  of  keeping  up  fluid  bal¬ 
ance.  This  is  accomplished  by  forced  fluids  by  mouth,  hypodermoclysis, 
proctoclysis  and  intravenous  infusion,  as  indicated.  Local  tissue  dehydra¬ 
tion  should  be  scrupulously  preserved,  as  any  moist  dressing  causes  acti¬ 
vation  and  absorption  of  the  toxic  material. 

The  slough  is  gradually  exfoliated,  beginning  at  the  edges  and  is 
trimmed  away  as  it  is  loosened  up.  In  very  deep  burns,  there  is  an  oc¬ 
casional  infection  which  occurs  in  the  slough,  but  this  is  not  so  marked  as 
with  the  older  method  of  open  treatment.  Davidson  reports  twenty-five 
cases  in  all,  with  two  fatalities  and  he  thinks  one  might  have  been  due  to 
the  application  of  moist  boric  dressings  to  assist  in  the  loosening  of  the 
slough. 


EXSANGUINATION  TRANSFUSION  IN  THE 
TREATMENT  OF  BURNS 

(Dr.  Bruce  Robertson  and  Associates) 

Dr.  Robertson,  in  referring  to  one  hundred  consecutive  cases  of  burns 
and  scalds  in  the  Hospital  for  Sick  Children,  made  the  observation  that 
the  majority  of  patients  that  recovered  from  the  primary  shock  of  in¬ 
jury,  in  the  course  of  twenty-four  hours,  developed  intense  toxemia,  to 
which  they  frequently  succumbed.  He  also  stated  that  the  onset  of  con¬ 
vulsions  was  regarded  as  a  grave  symptom  and  usually  marked  the  be- 
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ginning  of  the  end;  no  treatment,  apparently,  having  any  influence  on  the 
condition. 

Parallel  work  in  the  laboratory  by  Dr.  Boyd  gave  the  impression  that, 
after  the  burning  of  the  tissue,  the  toxic  substance  appeared  in  the  blood 
in  close  combination  with  the  red  blood  cells  and  that,  when  this  blood 
was  introduced  into  animals,  it  produced  characteristic  symptoms  of  the 
toxemia. 


TREATMENT  BASED  ON  POSSIBLE  MEANS 
OF  GETTING  RID  OF  THE  TOXEMIA 

A.  Prevention  by  early  excision  of  the  burned  area  found  impractical. 

B.  Exsanguination- transfusion.  An  enormous  amount  of  toxic  blood, 
practically  representing  the  entire  circulation,  can  be  removed  without 
producing  symptoms  of  blood  depletion  if  the  exsanguination  and  trans¬ 
fusion  is  done  simultaneously. 

Replacement  by  fresh  blood,  with  dramatic  effect  on  the  toxemia. 

More  than  one  donor  may  be  necessary. 

On  account  of  the  large  amount  of  blood  to  be  removed,  the  operation 
is  not  very  practical  in  adults,  experiments  so  far  have  been  in  children 
under  three  or  four  years  of  age. 

TECHNIQUE  OF  THE  EXSAN GUIN ATION-TRAN SFUSION 

A  quantity  of  fresh  citrated  blood  is  secured  from  the  donor  equal, 
at  least,  to  the  total  circulation  of  the  patient,  based  on  35  c.c.  per 
pound  body  weight.  This  is  laid  aside  until  required  in  a  water  bath  of 
ioo°  Fahrenheit. 

The  cannula  for  the  transfusion  is  tied  into  the  vein,  generally  the 
internal  saphenous  at  the  ankle,  or  the  median  basilic  at  the  elbow.  Salt 
solution  is  slowly  introduced  to  prevent  clotting  while  the  exsanguina¬ 
tion  cannula  is  inserted, 

A.  In  small  infants,  into  the  superior  longitudinal  sinus. 

B.  In  children  with  the  anterior  fontanelle  closed,  into  the  femoral 
vein.  Superficial  veins  are  not  satisfactory  for  exsanguination,  because 
they  do  not  yield  a  rapidly  continuous  flow  of  blood. 

When  the  femoral  vein  is  used,  a  large  cannula  is  introduced  into  the 
saphenous  vein  just  before  it  perforates  the  cribriform  fascia.  This  does 
not  disturb  the  continuity  of  the  femoral  vein  and  injury  to  the  circulation 
in  limb  is  avoided. 
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Blood  is  now  withdrawn  until  the  patient  shows  signs  of  exsanguina- 
tion  (60  to  160  c.c.).  With  the  first  signs  of  weakening  of  the  pulse, 
the  transfusion  cannula  is  connected. 

Note.  If  it  appears  that  the  withdrawal  of  the  blood  has  approached 
too  close  to  the  margin  of  safety,  five  to  ten  minims  of  a  1/1000  epineph- 
rin  solution  is  administered  by  means  of  a  hypodermic  needle  thrust  into 
the  rubber  tubing  which  connects  the  transfusion  syringe  with  the  cannula 
in  the  vein. 

Simultaneous  introduction  and  withdrawal  of  blood  is  carried  on  at  the 
same  rate  until  all  available  blood  is  transfused.  In  some  cases,  more 
blood  was  introduced  than  was  withdrawn. 
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CHAPTER  VI 

PRINCIPLES  OF  PLASTIC  SURGERY 

By  H.  D.  Gillies,  F.R.C.S.,  M.R.C.S.,  L.R.C.P., 

Major,  R.A.M.C.,  Surgeon-in-Charge 

The  Queen’s  Hospital  for  Sailors  and  Soldiers  suffering  from  Facial 

Injuries,  Frognal,  Sidcup,  Kent 

FACE  INJURIES 

This  little  practiced  branch  of  surgery,  owing  to  the  ravages  of  shell 
and  bullet,  has  come  so  insistently  to  the  fore  that  future  work  on  surgery 
will  embody  many  present-day  developments  of  this  art. 

On  the  whole,  its  problems  and  their  solutions  are  similar  to  those 
-  encountered  in  other  branches  of  surgery;  function  and  form  are  so 
dependent  on  each  other  that  the  restoration  of  one  is  usually  correlated 
with  the  restoration  of  the  other.  All  the  principles  of  surgery  in  relation 
to  asepsis,  to  immobilization  of  the  parts  by  suture  and  splint,  and  to 
the  general  conservation  of  the  tissues  find  their  full  scope  in  this  work. 

In  addition,  considerable  boldness  in  action  and  opportunism  in 
design  are  desirable  qualities  in  the  plastic  surgeon.  As  in  other  branches 
of  medicine,  sometimes  it  is  the  waiting  policy  that  pays,  and  oftentimes 
inaction  means  the  loss  of  a  golden  opportunity.  On  the  whole,  however, 
after  the  earliest  stage  of  the  injury,  the  safest  policy  is  to  wait  patiently 
until  the  individual,  both  in  his  local  and  general  condition,  is  fit  for 
operation.  This  delay  is  necessary  not  only  between  wound  and  first 
operation,  but  also  between  the  operations  of  the  various  stages.  So  much 
is  this  necessary  that  the  War  Office  authorities  have  sanctioned  and 
recommended  the  sending  home  of  these  men  between  stages. 

The  early  stages  of  an  injury  to  the  face,  though  not  strictly  pertain¬ 
ing  to  plastic  surgery,  are  so  important  that  a  brief  reference  to  them 
should  be  made  here.  There  are  in  this  connection  three  main  classes 
of  cases : — 

(1)  Without  loss  of  tissue,  mostly  civilian  type  of  injuries. 

(2)  With  loss  of  tissue,  mostly  gunshot  wounds. 

(3)  The  separate  class  of  burns. 
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The  early  treatment  of  burns  is  so  well  known  that  the  very  remark¬ 
able  results  by  the  ‘  Ambrine  ’  wax  method  (W.  O.  Paraffin  No.  7) 
needs  no  further  mention. 

For  the  other  two  classes  of  facial  injuries,  with  or  with¬ 
out  loss  of  tissue,  the  following  guiding  principle  is,  I  think,  a  sound 
one : — 

That  what  is  left  of  the  tissues  should  be  replaced  into  and  retained 
in  its  normal  position  at  the  earliest  possible  moment  by  the  best  available 
means.  A  corollary  of  this  might  be  expressed  thus : — 

That  no  attempt  should  be  made  in  the  early  stage  to  bridge  over 
gaps  due  to  loss  of  tissue  by  over-stretching  and  stitching  the  normal 
tissues  across  the  gap.  More  harm  than  good  is  done  thereby,  as  the 
reactionary  swelling  and  the  usual  suppuration  cause  more  scar  tissue 
than  would  otherwise  have  to  be  dealt  with,  and  the  stitches  nearly 
always  give  way. 

In  addition  to  this  undue  stretching  of  the  damaged  tissues,  the  early 
cutting  of  flaps  is,  in  my  opinion,  to  be  condemned ;  for  even  when  this 
procedure  is  successful  no  obvious  gain  in  time  or  appearance  is  obtained, 
while  considerable  risk  of  suppuration  has  been  run.  It  evolves,  practi¬ 
cally,  that  split  lips,  lacerated  noses,  and  gashed  cheeks,  where  the  loss 
of  tissue  is  negligible,  should  be  accurately  and  carefully  sewn  up  as 
soon  as  possible,  but  that  where  the  detached  portions  do  not  easily 
fill  the  gap  caused  by  the  injury  the  uncovered  portion  is  best  left  to 
granulate,  to  be  closed  later  by  properly  designed  flaps.  Every  effort, 
therefore,  should  be  made  to  replace  tissues  into  normal  position  by 
stitches,  strapping,  head-gear  apparatus,  nasal  supports  and  splints,1  but 
not  into  abnormal  positions.  There  is  one  exception  to  this  which 
deserves  mention,  that  tags  of  mucous  membrane  and  of  lip  should, 
faute  de  mieux,  be  roughly  attached  to  any  neighbouring  raw  surface  to 
preserve  their  shape  and  vitality.2 

The  use  of  strong,  deep,  approximating  sutures  is  advocated  wherever 
possible  to  take  the  tension  off  the  uniting  edges  of  the  skin. 

The  displaced  and  fractured  bones  should  likewise  be  replaced  to  their 
normal  position  at  the  earliest  date  possible  and  retained  there  by  all 
possible  means.  In  the  case  of  mandible  and  maxilla,  the  closest 
co-operation  between  the  surgeon  and  dental-surgeon  should  be  the  rule. 
Early  wiring  of  the  mandible  has  had,  in  my  experience,  very  few  suc¬ 
cesses,  many  failures,  and  a  few  disasters.  It  is  comparatively  easy  for 
a  dental  surgeon  of  experience  to  control  the  fragments  in  the  early 

1  Much  developed  by  Hon.  Major  V.  Kazanjian. 

2  This  is  rightly  advocated  at  the  front,  notably  by  Hon.  Major  Valadier, 
C.M.G. 
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stages  by  some  temporary  buccal  apparatus  whereas  if  the  bones  are 
allowed  to  remain  displaced  ‘  until  the  patient  is  better  ’  the  difficulties 
of  both  surgeon  and  dentist  are  greatly  multiplied. 

Only  those  teeth  which  are  in  danger  of  falling  down  the  throat 
should  be  removed  in  the  early  stages,  as  valuable  supports  for  the 
dental-surgeon  to  control  the  fragments  may  thereby  be  lost.  Similarly, 
only  completely  detached  pieces  of  bone  should  be  removed. 

When  all  suppuration  has  been  controlled  and  the  scars  defined,  the 
problem  of  the  restoration  must  be  considered  from  two  points  of  view, 
of  which  the  one — function — is  considerably  more  important  than  the 
other — appearance.  For  instance,  it  is  obvious  that  it  is  useless  to  build 
a  man  a  new  nose  without  the  restoration  of  the  air  passages,  and, 
similarly,  it  is  bad  practice  to  make  new  lips  without  giving  due  regard 
to  the  prevention  of  cicatricial  bands  which  will  interfere  with  the  func¬ 
tion  of  the  mouth  and  jaws.  As  a  rule,  however,  the  complete  restora¬ 
tion  of  form  is  usually  accompanied  by  an  adequate  return  of  function, 
with  the  exception  of  cases  when  the  facial  nerve  is  paralyzed,  or  when 
there  are  no  muscles  of  expression  in  the  restored  part. 

The  details  of  the  restoration  may  conveniently  be  discussed  under 
the  following  headings  : — 

(a)  The  general  shape  of  the  part  to  be  remade. 

( b )  The  skin  covering. 

(c)  Incisions,  sutures,  dressings. 

( d )  The  after-treatment. 

THE  CONTOUR 

The  general  shape  plays  the  most  important  role  in  the  majority  of 
severe  facial  injuries  and  presents  the  greatest  difficulty  to  be  encoun¬ 
tered  in  this  fascinating  work.  As  in  any  branch  of  medicine,  when  one 
finds  a  long  list  of  drugs  to  choose  from  or  a  considerable  variety  of 
recommended  surgical  procedures  the  cure  of  the  condition  is  sure  to  be 
elusive ;  so  here  when  the  formidable  array  of  possible  methods  of 
restoring  the  shape  of  the  face  is  set  forth  one  is  inclined  to  surmise  that 
none  of  them  is  of  much  value.  However,  owing  to  the  immense 
opportunity  of  the  present  time,  the  methods  so  long  advocated,  but 
hitherto  inadequately  tested,  have  been  well  sifted  by  practical  experi¬ 
ence.  For  instance,  in  this  matter  of  the  general  form  of  the  part  all 
sorts  of  artificial  implantations  have  been  tried.  Metallic  plates  and 
filigrees,  celluloid  plates  and  injections  of  liquid  celluloid,  solid  slabs 
of  wax  and  injections  of  molten  wax  have  all  been  used  to  build  up  the 
missing  contour.  Speaking  very  generally,  these  foreign  bodies  are  to 
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be  condemned  whenever  it  is  possible  to  substitute  a  graft  from  the 
patient  'himself.  The  former  all  tend  to  give  trouble  either  immediate 
or  late,  whereas  the  latter,  if  successful  in  the  early  stages,  continue 
satisfactory.  One  celluloid  plate  which  I  used  to  replace  a  zygomatic 
prominence  developed  over  it  a  sort  of  cold  abscess  five  months  after  its 
implantation.  The  healing  had  been  primary,  and  when  the  abscess 
burst  the  skin  again  healed  over  the  plate.  But  by  far  the  greater  number 
of  celluloid  plates  had  to  come  out  within  two  months  of  their  insertion. 
Very  satisfactory  results  appear  to  be  attained  by  very  cautious  and 
repeated  injections  of  paraffin  wax  in  small  quantities,  but  this  is  not 
suitable  for  the  larger  restorations,  and  imbedded  solid  blocks  of  paraffin 
have  not  been  tolerated  in  my  experience. 

The  little  experience  I  have  had  with  buried  metallic  or  vulcanite 
plates  does  not  encourage  me  to  experiment  any  further  with  them. 
There  is  no  panacea  for  the  plastic  surgeon  with  these  artificial  means  of 
building  up  the  skeleton  of  the  face,  and  he  must  return  to  the  harder 
road  of  pure  surgery.  Of  the  various  autogenous  grafts  available,  I 
have  had  enough  experience  to  form  some  conclusions.  Cartilage  for 
large  cosmetic  purposes  stands  unrivalled.  It  is  available  in  sufficient 
quantity,  is  easily  fashioned  to  the  desired  shape,  and,  what  is  most 
important,  remains  permanently  in  the  shape  and  size  in  which  it  is 
imbedded.  This  statement  requires  modification  only  in  cases  where 
there  is  suppuration  following  the  operation,  when  part  of  the  cartilage 
may  necrose  and  a  corresponding  secondary  deformity  may  arise.  This 
is  also  the  case  when  a  part  of  the  cartilage  is  left  exposed  in  a  mucous 
cavity.  The  clinical  evidence  of  the  permanence  of  cartilage  is  borne  out 
by  the  experimental  work  of  Staige  Davis  ( Annals  of  Surgery ,  Feb., 

1917)- 

When  a  softer  contour  is  desired  than  would  be  provided  by  cartilage, 
local  fat  and  muscle  flaps  are  used  to  fill  the  smaller  hollows.  This 
method  is  most  satisfactory  and  should  be  employed  for  all  depressed 
scars.  For  larger  hollows  free  fat  and  muscle  grafts  are  used;  these 
are  naturally  more  uncertain  of  result.  All  I  feel  it  possible  to  say  of 
fat  grafts  is  that  when  successful  the  result  is  very  satisfactory,  and 
diminution  of  the  size  of  the  graft  from  absorption  has  not  occurred  in 
any  appreciable  extent  while  the  case  has  been  under  observation.  (It 
is  not  yet  established  how  they  will  be  affected  in  conditions  of  war  time, 
or  yet  in  old  age.)  The  fat  graft  often,  however,  undergoes  a  partial 
absorption  from  fat  necrosis,  which  is  carried  to  a  greater  extent  if 
the  products  of  this  disintegration  become  infected;  but  even  in  this 
latter  unfortunate  occurrence  not  all  the  fat  (or  muscle)  comes  away, 
and  eventually  there  is  left  sufficient  substance  to  very  materially  aid 
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any  future  work  on  the  part.  Fat  is  frequently  recommended  as  a  pre¬ 
liminary  to  bone  graft,  and  in  my  opinion  rightly  so. 

The  bone  graft  proper  is  almost  entirely  confined,  when  speaking  of 
facial  injuries,  to  those  of  the  mandible.  An  ever-growing  percentage 
of  these  are  entirely  successful,  and  when  suitable  cases  are  chosen  and 
immobility  of  the  graft  in  its  bed  is  attained  the  percentage  is  a  remark¬ 
ably  high  one.  The  attainment  of  immobility  is  enormously  aided  by  the 
presence  of  sound  teeth  on  the  fragments,  and,  failing  these,  it  must  be 
sought  in  careful  wedging  of  the  graft  into  the  mandible,  or  vice  versa. 

When  the  fragments  can  be  controlled  with  the  aid  of  the  teeth  the 
use  of  osteoperiosteal  grafts  has  given  great  satisfaction,  and  when  the 
case  is  suitable  for  wiring  the  superimposition  of  this  method  of  graft 
gives  a  most  rapid  and  solid  union.  In  connection  with  wiring  bone 
fragments,  soft  iron  wire  is  a  long  way  better  than  silver  wire,  but  there 
is  little  tendency  to  callus  formation,  and  the  addition  of  the  osteo¬ 
periosteal  graft  from  the  tibia  seems  to  result  in  a  much  quicker  union. 

Of  other  ways  of  building  up  the  facial  scaffold  I  should  like  to 
draw  attention  to  the  following,  which  are  available  only  in  certain 
localities :  The  malar  prominence  may  satisfactorily  be  simulated  by 
advancing  the  flap  of  the  adjacent  temporal  muscle,  as  described  by  me 
in  the  St.  Bartholomew's  Hospital  Journal  of  May,  1917,  and  the 
muscular  action  of  this  flap  will  give  a  certain  amount  of  expression  to 
the  face  which  the  usually  accompanying  upper  facial  paralysis  has  left 
expressionless. 

Similarly  in  rhinoplasty,  partial  or  complete,  considerable  help  is 
obtained  by  turbinate  grafts  and  mucocartilaginous  flaps  of  the  septum 
in  building  up  the  sides  or  bridge  of  the  nose  before  the  skin  covering  is 
brought  into  place.  These  intranasal  transplantations  are  of  consider¬ 
able  use  in  the  closure  of  palatal  perforations. 

There  remains  the  question  of  using  a  graft  from  another  patient. 

The  only  experience  in  this  respect  I  have  had  is  with  cartilage  (six 

cases).  Five  behaved  similarly  to  an  autogenous,  but  the  sixth,  after 

apparent  success,  was  completely  absorbed.  It  is  possible  that  animal 

cartilage  might  succeed. 

« 

THE  SKIN  COVERING 

When  one  comes  to  the  question  of  the  skin  covering  the  method  of 
flaps  is,  by  far,  the  most  satisfactory.  Skin  grafting  does  not  come  up 
to  the  required  standard  when  dealing  with  the  face.  Thiersch  grafts 
give  such  a  thin  epithelium  that  they  are  not  suitable,  while  whole  thick¬ 
ness  grafts  are,  in  my  small  experience,  not  very  certain,  and  at  the  same 
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time  appear  to  be  subject  to  a  good  deal  of  contraction  later.  Their 
site  of  election  appears  to  be  in  the  eyelids.  Hairy  transplantations  in 
the  upper  lips  might  also  prove  satisfactory,  but  when  there  is  a  strong 
beard  a  pedicled  bridge  flap  from  the  chin  will  give  an  excellent  mous¬ 
tache.  Free  grafts  are,  naturally,  of  more  value  in  burnt  faces,  where 
the  finding  of  flaps  is  sometimes  impossible. 

There  is  hardly  any  new  skin  flap  of  the  face  that  can  be  thought  of. 
They  have  nearly  all  been  enunciated  long  ago  in  the  books  on  Plastic 
Surgery,  and  the  following  flap  methods  are  also  old  methods  that  have 
been  proved  sound  by  practical  experience.  Many  of  them  have  been 
developed  greatly  beyond  their  original  design.  The  simplest  flap  is  an 
advancement,  and  the  most  typical  place  in  which  I  have  used  this 
method  is  in  providing  the  skin  covering-  to  the  upper  part  of  the  nose. 
It  always  has  the  disadvantages  of  tension  at  the  point  of  union  and  of 
difficulty  of  sewing  neatly  a  long  loose  edge  to  a  tight  one.  Relaxation 
sutures  are  here  indicated,  as  in  every  case  where  there  is  likely  to  be 
tension. 

Another  simple  flap  method  is  the  swinging  flap.  For  the  larger 
gaps  transposed  flaps  are  mostly  used  and,  providing  they  are  well 
planned,  give  excellent  results.  There  are,  however,  in  war  surgery 
so  many  scars  which  interfere  with  the  taking  of  flaps  that  all  points  of 
the  case  must  be  considered.  For  instance,  scar  tissue  across  the  line  of  a 
flap  will  often  cause  a  sloughing  of  part  of  the  flap,  but  when  either  the 
flap  is  very  thick  or  the  scar  superficial,  this  risk  is  considerably  les¬ 
sened. 

In  one  of  a  long  series  of  similar  procedures  the  guiding  principle  is  to 
take  the  flap  from  the  opposite,  or  sound,  side  of  the  orifice  which  it  is 
proposed  to  restore.  Similarly  this  principle  is  used  in  correcting  the 
level  of  the  corners  of  the  mouth  or  of  the  ocular  angles. 

The  place  from  which  this  transposed  flap  is  taken  must  be  carefully 
considered.  Thus,  when  scar  conditions  allow,  it  should  be  taken  as 
far  away  from  its  new  home  as  its  blood  supply  will  allow,  as  under 
those  conditions  the  secondary  closure  of  the  place  whence  it  comes  has 
no  influence  on  the  flap  in  its  new  position;  whereas  if  this  flap  is  trans¬ 
posed  from  a  position  only  separated  by  a  small  amount  of  tissue  the  net 
gain  is  considerably  lessened  by  the  secondary  closure. 

Roughly,  a  sound  flap  may  be  swung  90°  without  fear  of  local  gan¬ 
grene;  but  they  have  often  been  turned  through  a  much  bigger  angle, 
especially  when  the  base  of  the  flap  lies  in  the  course  of  an  artery.  A 
good  example  of  this  lies  in  the  turning  down  of  a  frontal  flap  in  Rhino¬ 
plasty.  I  have  seen  very  few  flaps  that  have  lost  a  portion  through 
gangrene.  Apart  from  those  examples  which  had  scar  tissue  in  them 
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or  around  their  base  the  other  cases  occurred  when  there  was  so  much 
tension  or  torsion  that  white  bloodless  streaks  were  noticeable  across 
the  flap  at  the  time  of  operation. 

The  double  pedicled  flap  is  also  a  transposed  flap,  and  in  relation  to 
the  eyelids  (operation  of  Tripier)  gives  excellent  results.  Its  develop¬ 
ment  in  other  regions  of  the  face,  and  on  a  much  larger  scale,  is  in  process 
and  presents  considerable  possibilities. 

Another  flap  which  gives  excellent  results  and  is  more  particularly 
indicated  in  those  cases  where  a  successful  free  graft  would  meet  the 
difficulty,  is  the  bridge  flap.  Here  the  end  portion  of  the  flap  is  sewn 
into  the  new  position,  while  the  basal  portion  lies  free  over  an  untouched 
skin  surface.  At  the  end  of  ten  days  the  unattached  portion  is  divided 
from  the  attached  and  the  former  refitted  into  its  original  position, 
which  is  particularly  adapted  for  transposing  hair-bearing  skin  to  the 
upper  lip  or  eyebrows. 

The  double  pedicled  bridge  flap  is  a  still  larger  development  and  com¬ 
bination  of  methods  which  I  have  employed  with  success.  A  large  strip 
of  scalp,  extending  from  ear  to  ear,  was  swung  over  the  face  and  sutured 
in  its  middle  portion  to  a  position  below  and  round  a  new  cartilaginous 

chin  in  a  case  in  which  the  whole  of  the  lower  lip  and  body  of  the  mandi- 
/  —  *■ 

ble  had  been  shot  away.  On  the  tenth  day  both  pedicles  were  divided  and 
replaced  in  the  scalp,  leaving  a  large  hair-bearing  island  of  skin  over 
and  beneath  the  chin. 

Conversely  I  have  designed  and  carried  out  with  satisfactory  results 
a  new  method  of  covering  hopelessly  scarred  and  burnt  faces  by  means 
of  an  extensive  double  pedicled  bridge-flap  taken  from  the  neck  and  chest. 

In  cutting  transposed  flaps  it  is  of  considerable  importance  to  run 
them  to  a  point,  thereby  greatly  facilitating  the  secondary  closure. 
Additional  advantage  is  gained  in  adjusting  these  pointed  flaps  in  posi¬ 
tion,  as  they  may  be  dovetailed  to  give  greater  or  less  depth,  and,  when 
sutured,  they  give  a  larger  surface  of  union  than  do  square-ended  flaps. 

Esser,  in  the  Annals  of  Surgery,  March,  1917,  greatly  favours  this 
method  of  forming  the  lower  lip  from  the  lateral  nasolabial  region,  and 
my  own  experience  corroborates  his  opinion  as  to  the  good  results 
obtained  from  this  design.  These  overlapping  flaps  are,  however,  avail¬ 
able  in  other  parts  of  the  face,  and  since  early  in  1916  I  have  used  them 
to  advantage  not  only  for  the  lower  lip  but  also  in  restorations  of  the 
upper  lip,  chin,  and  eyelids.  Double  epithelial  flaps  are  particularly  indi¬ 
cated  in  forming  the  new  nose,  and  wherever  a  piece  of  epithelialized  scar 
tissue,  or  small  flap,  can  be  turned  skin-surface  downward  to  the  cavity 
of  the  nose  to  line  that  organ  it  is  attended  with  good  results.  But  it  is 
astonishing  how  little  contraction  occurs  in  a  rhinoplasty  when  its  raw 
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surface  is  left  exposed  to  the  nasal  cavity,  and  in  restorations  of  the 
buccal  cavity  it  is  possible  in  the  large  majority  of  cases  to  obtain  a 
mucous  membrane  covering  by  suitable  flaps  without  sacrificing  the 
function  of  the  parts  to  their  appearance. 

Occasionally  the  procedure  of  turning  a  second  flap  inward  is  indi¬ 
cated,  and  in  certain  regions  can  be  carried  out  without  much  additional 
scarring. 

In  the  freeing  of  adherent  lips,  in  shrunken  eye  sockets,  and  in  many 
mucous  membrane  contractures,  the  method  of  epithelial  inlay,  as  advo¬ 
cated  by  Esser  in  the  same  article,  is  full  of  possibilities,  and  so  far  has 
given  me  excellent  results. 

Relaxation  cuts  are  occasionally  useful,  and  when  used  should  be 
sewn  up  styptically. 

There  are  many  points  in  connection  with  the  incision  and  suture  of 
the  skin  in  plastic  operations  of  the  face  that  require  consideration.  The 
very  essence  of  the  work  lies  in  obtaining  the  minimal  scar;  to  ensure 
absence  of  scar,  or  the  unnoticeable  one,  is  a  problem  of  great  interest, 
and,  to  my  mind,  as  yet  unsolved.  I  believe  there  is  seme  special  quality 
in  the  individual  skin  which  determines  the  character  of  the  scar,  quite 
apart  from  the  surgical  treatment  of  the  incision  and  suture,  and  this 
individual  quality  prevents  one  from  pronouncing  that  it  is  usual  to  pro¬ 
duce  an  invisible  scar  on  the  face.  The  usual  result,  as  seen  from  three 
to  six  months  after  operation,  is  a  visible  but  practically  unnoticeable 
scar,  and  one  giving  a  pleasing  appearance.  In  certain  cases  scars  are 
quite  indistinguishable  at  an  early  date ;  others,  on  the  other  hand,  show 
stitch  marks  and  are  noticeable  and  unpleasant  after  three  months,  and  a 
few  are  keloidal  in  type.  In  long  operation  scars  of  the  cheek  it  is 
often  observed  that  part  of  this  becomes  invisible,  while  the  rest  remains 
visible,  the  whole  having  received,  apparently,  the  same  treatment;  but 
the  good  p-arts  are  those  which  have  the  least  tension.  Simple  incision 
of  linear  scars  or  ragged  wounds  without  loss-  of  tissue  are  examples 
where  there  is  no  tension  and  a  perfect  result  is  to  be  expected.  Suppu¬ 
ration  will,  of  course,  always  mar  the  effect,  but  the  absence  of  tension 
plus  the  accurate  adaptation  of  the  extreme  edges  are,  in  my  opinion, 
the  most  important  factors  in  obtaining  the  desired  result.  I  am  still 
open-minded  as  to  the  best  suture  material,  as  good  results  have  followed 
the  use  of  fine  silkworm-gut,  silk,  thread,  or  horsehair;  but  the  latter 
is  preferred. 

There  are  only  two  outstanding  principles — one  that  the  tension  of 
the  retracting  skin  must  be  taken  up  by  sutures  other  than  those  making 
the  ultimate  union,  and  the  second  that  a  really  accurate  application  of 
edge  to  edge  be  achieved  by  as  many  carefully  placed  fine  sutures  as  are 
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necessary.  The  needle  should  be  inserted  very  near  the  free  margin. 
A  continuous  close  blanket  suture  is  indicated  in  simple  linear  scars,  but 
in  the-  majority  of  plastic  operations  one  edge  has  more  tension  than 
the  other  and  frequent  interrupted  stitches  are  necessary.  When  required, 
mattress  sutures  are  useful  in  everting  the  edges  and  in  taking  up  the 
tension.  These  mattress  sutures  may  be  placed  with  advantage  at 
intervals  along  the  line  and  may  be  placed  a  quarter  of  an  inch  from  the 
edge  for  horsehair,  or  half  an  inch  from  it  for  silkworm-gut  when  it  is 
desired  to  overcome  a  slightly  greater  tension.  For  the  more  important 
tension  sutures  buried  catgut  or  thread  sutures  should  be  used  whenever 
possible,  either  with  or  without  threads  of  stout  silkworm-gut  or  wire 
sutures  tied  over  a  vulcanite  plate.  They  can  usually  be  left  in  ten  days 
without  causing  any  serious  pressure  mark  on  the  skin,  but  this  point 
naturally  requires  watching. 

Another  procedure  which  is  very  commonly  practiced,  and  which  I 
strongly  believe  in,  is  the  incision  of  the  skin  on  the  slant,  so  as  to  produce 
a  bevel  edge.  This  latter  was  described  in  the  Lancet  of  September  i, 
1917,  and  the  reason  that  I  use  it  is  because  there  appears  to  me  that  a 
larger  area  of  epithelial  surface  is  available  for  union,  while  the  thin 
edge,  having  the  character  of  an  epithelial  graft,  tends  to  fuse  with  the 
opposite  skin  and  to  produce  an  indefinite  and  rapidly  fading  scar.  This 
incision  is  not  indicated  in  complicated  flap  operations,  for  the  ultimate 
vis-a-vis  bed  of  these  flaps  cannot  be  determined  at  the  time  of  their  de¬ 
lineation.  When  employing  it  I  frequently  use  a  semi-subcutaneous 
mattress  suture  which  must  usually  be  supplemented  with  a  few  inter¬ 
rupted  edge-to-edge  stitches.  The  four  or  five  single  knot  lies  well  for 
this  purpose.  The  subcuticular  catgut  or  other  stitch  does  not  appear  to 
be  so  well  adapted  for  the  face  as  the  neck,  but  on  this  point  I  plead 
insufficient  experience. 

In  regard  to  dressings  there  can  be  no  hard-and-fast  rule ;  but  in 
order  to  protect  the  wound  from  flies,  from  the  patient’s  fingers,  and 
from  the  bedclothes,  some  covering  is  indicated.  Plain  gauze  is  the 
best,  but  when  discharges  from  the  nose,  eyes,  or  mouth  are  likely  to 
flow  over  the  wound  a  collodion  or  mastisol  dressing  is  advisable,  and 
when  it  is  desired  to  have  a  covering  which  will  not  stick,  paraffin  wax 
(No.  7)  is  an  excellent  application.  If  kept  on  for  more  than  three 
days,  however,  it  tends  to  produce  a  softened  moist  condition,  and  a  dry 
dressing  should  then  be  substituted.  An  excellent  dressing  for  Thiersch 
graft  areas,  both  at  site  of  origin  and  of  implantation,  is  to  be  found  in 
the  combined  use  of  paraffin  wax  (No.  7)  and  collodion.  A  piece  of 
gauze  the  exact  size  of  the  raw  or  grafted  area  is  impregnated  with  wax 
and  laid  in  position;  over  it,  covering  a  large  area  of  healthy  skin,  is  laid 
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a  single  layer  of  gauze  which,  by  means  of  collodion,  firmly  holds  the 
wax  pad  in  position.  This  dressing  may  be  removed  without  it  adhering 
to  the  graft  or  wound  and  yet  maintain  its  position. 

After-treatment.  When  an  operation  wound  suppurates,  Biers 
cupping  is,  next  to  establishing  drainage,  the  soundest  procedure. 

Electro-therapeutics,  as  represented  by  N-rays,  galvanism,  high- 
frequency  current,  and  ionization  have  their  sphere  of  usefulness. 

The  1,000  C.P.  light  also  has  been  used,  somewhat  empirically,  in 
a  large  number  of  cases,  and  I  believe  in  the  efficacy  of  its  rays,  the 
increased  blood  supply  to  the  part  being  obvious.  At  the  same  time  it 
is  impossible  to  be  honestly  convinced  that  cases  do  better  with  light 
treatment  than  they  would  without.  I  have  often  exposed  wounds 
to  the  effect  of  the  rays  while  the  sewing  up  is  in  progress,  in  the  faint 
belief  that  introduced  infection  is  eliminated,  and  although  these  cases 
have  done  well,  the  belief  is  not  deep-rooted. 

Carefully  regulated  massage  is  a  necessary  procedure  for  the  scars 
and  flaps  both  before  and  after  the  operation,  and  I  attach  a  good  deal 
of  importance  to  this  auxiliary  treatment.  Frequently  when  the  nutri¬ 
tion  of  a  flap  is  in  doubt  judicious  early  massage,  combined  with  one 
of  the  electro-therapeutical  methods  of  producing  increased  blood  supply 
will  turn  a  probable  failure  into  a  success;  whilst  the  discreet  pricking 
of  the  surface  of  a  flap  in  which  venous  and  lymphatic  stasis  is  apparent, 
allows  for  the  necessary  drainage  until  the  new  circulation  is  established. 

With  these  few  principles  from  actual  experience,  I  hope  to  have  indi¬ 
cated  what  a  vast  amount  of  care  and  thought  must  be  given  to  the  study 
of  this  art,  of  which  no  man  can  be  master. 
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OPERATIONS  FOR  NON-MALIGNANT  AFFECTIONS  OF 

THE  TONGUE 

By  H.  J.  Waring,  M.S.  (Lond.),  F.R.C.S.  (Eng.) 

OPERATIONS  FOR  ACUTE  ABSCESS  AND  CELLULITIS 

OF  THE  TONGUE 

The  operation  which  is  of  most  value  for  these  conditions  is  free 
longitudinal  incision  or  incisions  deeply  into  the  substance  of  the  tongue 
on  the  dorsal  aspect  and  as  near  the  median  line  as  possible. 

Before  making  incisions  of  this  kind  into  the  tongue,  it  is  advisable 
for  the  patient  to  be  anaesthetized  and  to  have  the  jaws  held  apart  by 
a  strong  gag.  In  addition,  a  pair  of  tongue  forceps  will  also  be  of  value 
for  pulling  the  tongue  forward,  and  often  it  will  be  found  convenient  to 
pass  a  strong  suture  through  the  substance  of  the  tongue  and  leave  it 
tied  in  a  loop.  Both  these  precautions  aid  the  operator  in  preventing 
the  tongue  falling  backwards  into  the  oral  part  of  the  pharynx,  and  so 
seriously  interfering  with  respiration. 

Local  abscesses  of  the  tongue  are  very  uncommon.  They  are  treated 
by  free  incision  into  the  abscess  cavity,  if  possible,  from  the  dorsal  as¬ 
pect,  care  being  taken  that  the  cut  is  made  in  the  long  axis  of  the  tongue. 

After-treatment.  The  cavity  of  the  mouth  and  the  surface  of  the 
tongue  should  be  frequently  and  regularly  washed  out  with  a  solution  of 
peroxide  of  hydrogen,  or  some  other  dilute  antiseptic. 

OPERATIONS  FOR  CHRONIC  ULCERS  OF  THE  TONGUE 

AND  LEUKOPLAKIAL  PATCHES 

The  forms  of  chronic  ulcer  which  most  frequently  require  surgical 
treatment  are  those  due  to  tertiary  syphilis  and  tubercle.  Patches  of 
leukoplakia — local  manifestations  of  chronic  superficial  glossitis — and 
the  condition  to  which  the  term  ‘  pre-cancerous  ’  is  applied,  also  often 
require  local  excision.  Before  carrying  out  any  operation  for  the  ex¬ 
cision  of  any  form  of  localized  ulcer  of  the  tongue  in  chronic  glossitis, 
it  is  necessary  that  all  septic  stumps  be  removed  and  carious  teeth  either 
treated  or  extracted. 

The  chief  precautions  to  be  observed  when  removing  local  ulcers  of 
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Fig.  231. 


Chronic  Ulcer  of  the  Tongue.  Position  of  the  incision. 


Fig.  232.  Chronic  Ulcer  of  the  Tongue.  Ulcer  removed  and  sutures 

inserted,  but  not  tied. 

the  tongue  are  to  ensure  free  and  complete  exposure  of  that  portion  of 
the  tongue  which  is  to  be  operated  upon  and  to  use  a  strong  gag  for 
keeping  the  jaws  apart.  When  the  ulcer  is  situated  far  back,  the  sound 


CHRONIC  ULCERS  OF  THE  TONGUE  457 

side  of  the  tongue  should  either  be  transfixed  with  a  needle  carrying 
a  strong  ligature  or  held  by  a  special  pair  of  tongue  forceps. 

When  the  ulcerated  area  is  small  and  situated  anteriorly,  excision 
may  be  carried  out  under  local  anaesthesia.  When,  however,  the  area 


Fig.  233.  Excision  of  Chronic  Disease  limited  to  the  Border  of  the 
Tongue,  a  the  dorsal  incision;  b  shows  the  gap  left  after  excision  of  the  area, 
and  c  the  method  of  closing  it.  ( Butlin .) 


to  be  excised  is  comparatively  large,  or  is  situated  posteriorly,  then 
general  anaesthesia  is  preferable. 

Operation.  The  tongue  having  been  pulled  forward  and  the  ulcer¬ 
ated  area  fully  exposed,  an  oval-shaped  excision  is  made  around  the 
ulcer  in  the  manner  depicted  in  Fig.  231.  In  making  the  incision  into  the 
tongue  a  space  of  about  1  to  1^2  centimetres  from  the  margin  of  the 
ulcer  should  be  allowed.  The  cut  into  the  substance  of  the  tongue  is  made 
in  a  wedge-shaped  manner,  the  apex  of  the  wedge  being  opposite  the 
central  line  of  the  ulcer.  By  these  means  the  affected  portion  of  the 
tongue  is  freed  and  removed.  All  bleeding  points  are  picked  up  with  fine 
pressure  forceps  and  ligatured  with  catgut.  The  entire  field  of  operation 
is  sponged  dry  and  a  series  of  sutures  introduced  after  the  manner  shown 
in  Fig.  232.  It  is  advisable  to  introduce  all  these  sutures  before  any 
are  tied.  The  sutures  are  then  knotted  and  the  ends  cut  short. 

After-treatment.  Frequent  washing  out  of  the  mouth  with  peroxide 
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of  hydrogen  or  dilute  antiseptic  solution  should  be  practised,  and  in  a 
week  or  ten  days  the  sutures  are  removed. 

The  marginal  portion  of  the  anterior  half  of  the  tongue  is  frequently 
the  site  of  superficial  glossitis  with,  in  places,  small  areas  of  leukoplakia 
or  even  induration.  Occasionally,  also,  small  chronic  ulcers  are  found 
along  the  margins.  The  late  Sir  Henry  Butlin  devised  an  operation  for 
the  removal  of  the  diseased  tissues  under  these  conditions.  The  stages 
of  the  operation  which  he  practised  are  shown  in  the  diagram,  Fig.  233. 

OPERATIONS  FOR  NON-MALIGNANT  TUMOURS  OF  THE 

TONGUE 

The  most  common  local  tumours  of  the  tongue  are  papillomata  or 
warty  growths,  localized  areas  of  lymphangioma,  venous  naevi,  and  solid 
tumours  such  as  lipomata,  fibromata,  and  adenomata.  The  basal  portion 
of  the  tongue  in  addition  may  be  the  seat  of  a  cyst  derived  from  the 
remains  of  the  thyreo-glossal  duct,  whilst  occasionally  the  dorsum  of  the 
tongue  posteriorly  may  be  the  site  of  a  considerable  tumour — a  so-called 
lingual  thyreoid  gland. 

REMOVAL  OF  PAPILLOMATA  AND  LOCALIZED  LYMPHANGIOMATA 

The  operations  for  the  removal  of  these  conditions  are  essentially 
similar.  Small  warts  and  papillomata  can  be  removed  quite  easily  under 
local  anaesthesia  by  seizing  the  affected  portion  of  the  tongue  with 
serrated  forceps  and  excising  the  wart  and  adjacent  mucous  membrane 
by  one  cut  with  a  strong  sharp  pair  of  scissors.  The  margins  of  the 
wound  thus  made  can  then  be  approximated  by  the  insertion  of  one  or 
two  sutures  of  fine  catgut,  in  a  manner  similar  to  that  shown  in  Fig.  234. 

Removal  of  larger  papillomata  and  lymphangiomata.  The 
affected  portion  of  the  tongue  having  been  exposed  in  the  manner  de¬ 
scribed  in  connexion  with  chronic  ulcers,  an  oval-shaped  incision  is 
made  into  the  substance  of  the  tongue  and  surrounding  the  tumour  as 
shown  in  Fig.  234.  The  mucous  membrane  within  the  margins  of  the 
incision  and  the  underlying  superficial  tissues  of  the  tongue  are  cut  away 
with  a  pair  of  scissors.  By  these  means  a  localized  growth  is  removed; 
haemorrhage  is  then  arrested  and  the  margins  of  the  wound  are  brought 
together  by  the  insertion  of  a  series  of  sutures  similar  to  those  recom¬ 
mended  after  removal  of  a  chronic  ulcer. 

REMOVAL  OF  A  VENOUS  N^EVUS 

Venous  naevi  of  the  tongue  most  commonly  involve  the  anterior  part, 
and  often  the  margin  not  far  from  the  tip.  The  operation  which  offers 


NON-M  ALIGN  ANT  TUMOURS 


459 


the  best  prospect  of  a  cure  is  excision  of  a  wedge-shaped  portion  of  the 
tongue,  the  wedge  removed  containing  the  diseased  area.  In  determining 
the  position  of  the  wedge-shaped  incision,  attention  must  be  paid  so  to 
locate  the  limbs  of  the  incision  that  when  the  margins  of  the  wound  are 
brought  together  the  tongue  shall  not  be  too  pointed. 

Operation.  The  tongue  is  drawn  forward  as  in  the  previous  opera¬ 
tion  and  a  strong  suture  passed  through  its  substance  posterior  to  the 
affected  area  and  also  on  the  opposite  side.  A  strong  pair  of  sharp 
scissors  is  used  and  a  wedge-shaped  portion  of  the  tongue  enclosing  the 
affected  area  cut  out.  Haemorrhage  may  be  somewhat  severe,  but  usually 
can  readily  be  arrested  by  picking  up  the  bleeding  points  with  pressure 
forceps.  Considerable  assistance  may  be  obtained  in  temporary  control 


Fig.  234.  Removal  of  a  Papilloma  from  the  Tongue,  a  shows  the  incision, 
B,  the  insertion  of  the  sutures. 


of  the  bleeding  by  pulling  forward  the  tongue  with  the  two  sutures,  or 
with  the  forefinger  hooked  round  the  dorsum.  When  the  haemorrhage 
has  been  arrested  the  two  raw  surfaces  are  approximated  by  the  in¬ 
sertion  of  a  series  of  interrupted  sutures  of  catgut. 

REMOVAL  OF  A  LIPOMA,  FIBROMA,  OR  ADENOMA 

Localized  tumours  of  the  tongue  of  this  kind  are  usually  small  and 
removal  can  readily  be  effected. 

Operation.  The  mouth  being  held  open  by  a  gag  and  the  anterior 
part  of  the  tongue  seized  with  a  pair  of  tongue  forceps,  the  organ  is  so 
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manipulated  that  the  portion  of  the  tongue  in  which  the  tumour  is  situated 
is  fully  exposed ;  with  a  scalpel  an  incision  is  made  through  the  mucous 
membrane  overlying  the  tumour  and  in  the  long  axis  of  the  tongue.  An 
enucleator  is  then  taken  and  the  small  tumour  separated  and  dislodged 
from  its  bed  of  fibrous  tissue.  The  walls  of  the  cavity  from  which  the 
tumour  has  been  taken  are  approximated  by  several  points  of  interrupted 
sutures.  If  there  is  too  much  redundant  mucous  membrane  the  margins 
of  the  wound  can  be  pared  before  suture. 

OPERATIONS  FOR  GENERAL  LYMPHANGIOMA  OF 
THE  TONGUE  OR  MACROGLOSSIA 

Certain  cases  of  macroglossia  due  to  a  general  condition  of  lymph¬ 
angioma  of  the  tongue  can  be  very  much  improved  by  excision  of  the 
anterior  half  of  the  affected  organ. 


Fig.  235.  Operation  for  Macroglossia.  a  shows  the  incisions  for  removal 
of  the  anterior  half  of  an  enlarged  tongue,  b,  the  method  of  inserting  the  sutures 
after  its  removal. 


Operation.  The  patient  having  been  anaesthetized  and  the  mouth 
widely  opened,  two  incisions  are  made  in  the  tongue  almost  transversely 
and  in  the  position  shown  in  Fig.  235,  a.  These  incisions  are  deepened  in 
a  wedge-shaped  manner  until  they  meet  posteriorly,  when  the  anterior 
protuberant  half  is  set  free.  Next,  all  bleeding  points  are  picked  up 
and  ligatured,  special  care  being  taken  to  apply  ligatures  to  the  main 
branches  of  the  lingual  artery,  as  they  lie  in  the  lower  part  of  the  incision. 
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The  wound  surfaces  are  sponged  thoroughly  dry,  approximated,  and 
fixed  in  close  apposition  by  a  series  of  interrupted  sutures  of  No.  1 
chromicized  catgut,  after  the  manner  shown  in  Fig.  235,  b. 

After-treatment.  This  is  similar  to  that  already  described  in  con¬ 
nexion  with  the  removal  of  small  tumours. 


REMOVAL  OF  A  CYST  OF  THE  TONGUE  DUE  TO 
A  PERSISTENT  THYREO-GLOSSAL  DUCT 

The  tumours  of  the  tongue  which  are  caused  by  the  presence  of  a 
thyreo-glossal  cyst  usually  occupy  the  basal  portion  and  protrude  as  a 
swelling  in  the  neck,  immediately  above  the  body  of  the  hyoid  bone  and 
below  and  behind  the  posterior  aspect  of  the  symphysis  menti.  Conse¬ 
quently  the  best  route  of  surgical  approach  for  the  removal  of  cysts  of 
this  kind  is  from  the  neck. 

Operation.  The  patient  having  been  anaesthetized,  a  large  sand¬ 
bag  is  placed  underneath  the  neck  and  the  head  thrown  back.  This 
manoeuvre  fully  exposes  the  supra-hyoid  and  submental  regions.  The  ex¬ 
act  position  of  the  cyst  is  determined  by  palpation,  and  then  an  incision 
of  sufficient  length  is  made  over  it  either  in  a  line  extending  from  the 
centre  of  the  body  of  .  the  hyoid  bone  to  the  mandible  or  transversely 
across  the  neck  immediately  above  the  superior  margin  of  the  hyoid  bone. 
The  skin  and  fascial  tissues  are  cut  through  and  the  external  surface  of 
the  cyst  exposed  as  it  lies  between  the  muscles  and  in  the  mid-line  of  the 
base  of  the  tongue.  By  careful  dissection  or  separation  with  a  blunt 
dissector,  the  cyst  is  separated  from  its  surroundings.  Usually  it  will  be 
found  that  a  band  of  fibrous  tissue  passes  upwards  and  backwards  to¬ 
wards  the  region  of  the  site  of  the  foramen  caecum.  This  fibrous  band 
should  be  cut  through  above,  and  any  other  prolongations  of  the  capsule 
of  the  tumour  downwards  towards  the  body  of  the  hyoid  bone  are  sim¬ 
ilarly  treated.  By  these  means,  the  cyst  can  usually  be  removed  entire. 
The  walls  of  the  cavity  from  which  the  cyst  has  been  taken  should  now 
be  approximated  by  the  insertion  of  a  few  points  of  buried  catgut  suture, 
any  bleeding  vessels  being  first  ligatured.  The  external  wound  is  then 
closed. 

OPERATION  FOR  LINGUAL  THYREOIDS 

The  dorsum  of  the  tongue  in  the  region  of  or  immediately  behind  the 
foramen  caecum  is  occasionally  occupied  by  a  firm,  solid  tumour  which 
histologically  has  the  structure  of  the  thyreoid  gland.  Often  tumours  of 
this  kind  occur  in  patients  in  whom  the  thyreoid  gland  is  congenitally 
absent.  Consequently,  operations  should  not  be  recommended  for  the 
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removal  of  such  tumours  unless  it  is  clear  that  the  patient  has  a  thyreoid 
gland  in  the  normal  position.  Sometimes,  however,  these  tumours  in¬ 
crease  in  size  and  interfere  with  swallowing;  then  it  may  be  necessary 
partially  to  remove  them.  This  can  be  effected  either  by  shaving  off 
the  protuberant  portion  of  the  tumour,  or  better,  perhaps,  by  excision  of  a 
wedge  of  tissue  from  the  more  prominent  portion. 

Cases  have  been  reported  in  which,  after  operations  of  this  kind,  in 
which  the  entire  lingual  swelling  has  been  removed,  the  patients  have 
developed  symptoms  of  myxoedema. 


CHAPTER  II 


OPERATIONS  FOR  MALIGNANT  DISEASE  OF  THE  TONGUE 

AND  FLOOR  OF  THE  MOUTH 

By  H.  J.  Waring,  M.S.  (LoncL),  F.R.C.S.  (Eng.) 

Malignant  disease  of  the  tongue  and  floor  of  the  mouth  in  nearly 
all  cases  is  histologically  a  squamous-celled  carcinoma  (epithelioma). 
The  varieties  of  carcinoma  of  the  tongue  which  are  the  most  favourable 
for  operative  procedures  and  are  followed  by  the  best  results  are  the 
hypertrophic  and  the  localized  and  indurated  forms.  The  ulcerative  and 
the  diffuse  infiltrating  varieties  are  less  suitable  for  operation  and  give 
the  worst  results,  especially  the  last.  It  cannot  be  too  strongly  pointed 
out  that  carcinoma  of  the  tongue  and  floor  of  the  mouth  in  the  early 
stages  is  a  localized  disease,  and  does  not  extend  beyond  the  tissues  in 
the  immediate  neighbourhood  and  the  primary  groups  of  lymph  glands 
which  receive  lymph  vessels  from  the  infected  area.  Also  when  deep 
infiltration  has  taken  place  even  extensive  operations  do  not  offer  good 
prospects  of  a  permanent  cure. 

When  infiltration  of  the  tissues  in  the  base  of  a  carcinoma  occurs 
it  is  especially  liable  to  travel  along  and  within  the  sheaths  of  the  intrinsic 
and  extrinsic  muscles  of  the  tongue.  The  muscles  which  are  mostly  in¬ 
volved  are  the  genioglossus,  the  styloglossus,  the  hyoglossus,  and  the 
inferior  lingualis.  Clinically,  infiltration  of  muscles  or  extension  along 
the  fascial  muscular  sheaths  must  be  suspected  when,  on  examination,  a 
definite  outline  of  the  tumour  cannot  be  distinguished  by  careful  digital 
palpation. 

The  lymph  vessels  from  the  tongue  in  the  main  empty  themselves 
into  the  submental,  submaxillary,  or  deep  cervical  groups  of  lymph 
glands  along  the  course  of  the  upper  portion  of  the  jugular  vein.  The 
submental  lymph  glands  receive  the  lymph  vessels  from  the  tip  and  the 
anterior  part  of  the  tongue,  the  submaxillary  group  those  from  the  middle 
portion,  whilst  the  lymph  vessels  on  the  posterior  part  pass  into  the  deep 
cervical  glands  which  lie  in  close  relation  to  the  jugular  vein.  There  is 
one  important  lymph  gland  located  close  to  the  bifurcation  of  the  carotid 
artery  which  receives  lymph  vessels  directly  from  the  median  and  lateral 
portions  of  the  tongue.  In  the  main,  the  lymph  vessels  from  one  lateral 
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half  of  the  tongue  pass  to  the  lymph  glands  on  the  same  side  of  the  neck, 
but  it  must  be  borne  in  mind  that,  in  the  region  of  the  tip  and  of  the  pos¬ 
terior  part,  and  also  in  the  region  of  the  median  fibrous  tissue  septum, 
there  are  communications  between  the  lymph  vessels  of  the  two  sides ;  con¬ 
sequently,  when  carcinomata  are  situated  in  one  or  other  of  these  regions, 
the  lymph  glands  on  both  sides  of  the  neck  are  very  prone  to  be  simul¬ 
taneously  involved.  Fig.  236  shows  the  general  distribution  of  the  lymph 
vessels  of  the  tongue  and  the  groups  of  lymph  glands  into  which  they 
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Fig.  236.  Dissection  of  the  Submental,  Submaxillary.  Sublingual,  and 
deep  Cervical  Regions.  The  drawing  shows  the  arrangement  of  the  lymph 
vessels  and  the  lymph  glands  in  connexion  with  the  tongue  and  floor  of  the  mouth. 
a,  Styloglossus;  b,  Stylohyoid;  c,  Digastric;  d,  Afferent  vessels  to  deep  cervical 
glands  from  posterior  third  of  tongue;  e,  Common  facial  vein;  f,  Upper  deep 
cervical  lymph  glands;  G,  Vallate  papillae;  h,  Superficial  lymph  vessels  of  side  and 
dorsum  of  tongue;  1,  Lymph  vessels  of  apex  of  tongue;  k,  Afferent  vessels  to 
mandibular  glands;  l,  Sublingual  gland;  m,  Submental  gland;  n,  Mylohyoid 
(cut)  ;  0,  Afferent  vessels  to  deep  cervical  glands;  p,  Anterior  belly  of  digastric 
(cut)  ;  q,  Omohyoid.  {Robinson.) 

open.  In  addition,  it  must  be  borne  in  mind  that  the  lymph  glands  in 
close  proximity  to  the  parotid  and  submaxillary  salivary  glands  are  liable 
to  escape  notice  in  the  early  stages  of  enlargement,  on  account  of  the 
dense  fibrous  tissues  which  surround  them. 
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The  object  of  the  surgeon  when  treating  by  operation  a  carcinoma 
of  the  tongue  or  floor  of  the  mouth  must  be  to  remove  the  neoplasm,  the 
affected  portion  of  the  tongue  comprising  the  overlying  mucous  mem¬ 
brane  and  underlying  muscular  and  fascial  tissues,  together  with  all  the 
lymph  glands  which  receive  lymph  vessels  directly  from  the  affected 
area.  When  the  disease  has  made  considerable  progress,  it  is  necessary 
to  remove,  in  addition  to  the  primary  lymph  glands,  the  lymph  vessels; 
and  the  lymph  glands  of  the  next  series.  This  in  all  cases  necessitates  a 
deep  dissection  of  the  neck  on  one  or  both  sides  and  complete  removal 
from  below  of  these  secondary  lymph  glands,  together  with  the  lymph 
vessels  and  lymph  glands  above  them.  In  a  dissection  of  the  neck  for  the 
removal  of  the  primary  lymph  glands,  it  is  necessary  in  all  cases  to  excise 
the  submaxillary  salivary  gland  of  the  affected  side;  otherwise  small,  sub¬ 
maxillary  lymph  glands  are  certain  to  escape  detection  and  removal. 

When  a  patient  suffering  from  carcinoma  of  the  tongue  comes  under 
observation  at  an  early  stage,  the  operation  to  be  recommended  is  re¬ 
moval  of  the  diseased  portion  of  the  tongue,  together  with  a  marginal 
area  of  two-thirds  or  three-quarters  of  an  inch  all  round  the  growth,  and 
at  the  same  time  to  remove  the  lymph  glands  on  the  same  side  of  the 
.neck.  Usually,  it  will  be  found  advisable  and  convenient  first  to  per¬ 
form  the  operation  on  the  lymph  structures  in  the  neck  and  at  the  same 
time  ligature  the  lingual  artery.  The  wound  in  the  neck  is  then  com¬ 
pletely  closed  and  the  affected  portion  of  the  tongue  removed  on  the  lines 
already  mentioned. 

Excision  of  the  tongue,  either  partial  or  complete,  may  be  effected 
by  operation  carried  out  through  the  mouth,  through  the  mouth  after 
division  of  the  lower  lip  and  the  mandible  in  the  median  line,  or  through 
an  incision  commencing  at  the  angle  of  the  mouth  on  the  affected  side 
and  extending  outwards  and  downwards  into  the  neck,  with  simultaneous 
division  or  removal  of  the  portion  of  the  horizontal  ramus  of  the 
mandible  opposite  the  diseased  area. 

CHOICE  OF  OPERATION  FOR  THE  REMOVAL  OF  MALIGNANT 

DISEASE  OF  THE  TONGUE 

The  important  factors  which  govern  the  determination  of  the  variety 
of  operation  for  removal  of  the  cancer  of  the  tongue  are  in  the  main  the 
following : — 

The  position  and  extent  of  the  primary  growth.  When  the 
carcinoma  is  limited  to  the  tongue  and  has  not  infiltrated  deeply  or 
spread  to  the  mucous  membrane  of  the  floor  of  the  mouth  or  become 
attached  to  the  periosteum  of  the  mandible,  excision  of  the  growth  is 
best  carried  out  through  the  mouth;  favourable  cases  are  those  in  which 
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the  affection  is  limited  to  the  anterior  two-thirds  of  the  tongue  and 
especially  when  the  lateral  half  only  is  involved.  In  these  cases  good 
results  can  usually  be  obtained  by  cutting  away  the  affected  half  of  the 
tongue  with  scissors.  When,  however,  the  disease  is  located  in  or  extends 
to  the  posterior  third  of  the  tongue,  and  especially  when  it  has  spread  to 
the  adjacent  portion  of  the  fauces,  it  is  necessary,  in  order  to  effect 
complete  removal,  to  enlarge  the  field  of  operation  by  dividing  the  lower 
lip,  the  lower  jaw,  and  the  tissues  in  the  submental  region.  When  the 
carcinoma  chiefly  involves  one  lateral  margin  of  the  tongue  and  spreads 
towards  the  inferior  aspect  and  the  adjacent  mucous  membrane  of  the 
floor  of  the  mouth,  it  is  usually  necessary  to  remove  several  teeth  opposite 
the  growth  and  a  segment  of  the  alveolar  portion  of  the  horizontal  ramus 
of  the  mandible.  This  procedure  very  greatly  facilitates  complete  ex¬ 
posure  of  the  dise-ased  area  and  enables  the  operator  to  ensure,  as  far  as 
possible,  complete  local  excision  of  the  diseased  tissues.  In  those  cases  in 
which  the  disease  is  situated  far  back  and  extends  outwards  to  the  fossa 
between  the  base  of  the  tongue  and  the  inner  aspect  of  the  mandible,  and 
is  attached  to  the  latter,  the  most  complete  exposure  is  obtained  by  mak¬ 
ing  a  curved  incision  commencing  at  the  angle  of  the  mouth  on  the 
affected  side  and  running  downwards  and  outwards  to  the  horizontal 
ramus  of  the  mandible,  a  little  in  front  of  the  angle,  and  then  downwards 
and  forwards  in  the  neck  as  far  as  the  hyoid  bone.  When  the  soft 
tissues  of  the  cheek  and  neck  have  been  cut  through  and  turned  aside, 
the  mandible  should  be  divided  in  such  a  manner  that  the  portion  to 
which  the  growth  has  extended  is  included  within  the  lines  of  section. 

The  duration  of  the  disease  and  involvement  of  the  lymph 
glands.  Carcinomatous  growths  of  the  tongue  or  floor  of  the  mouth 
offer  the  best  chances  of  successful  operative  removal  and  least  liability  to 
non-recurrence  when  they  come  under  observation  at  a  comparatively 
early  stage  and  before  extensive  infiltration  of  adjacent  tissues  has 
occurred.  The  definite  palpable  enlargement  of  the  primary  lymph 
glands  which  receive  lymph  vessels  from  the  diseased  area  cannot  gen¬ 
erally  be  detected  in  these  early  stages.  It  must  not  be  assumed,  how¬ 
ever,  that  because  enlargement  of  these  lymph  glands  is  not  obvious  that 
they  are  not  already  the  site  of  deposits  of  carcinoma  cells  which  will 
ultimately  cause  the  development  of  secondary  growths.  Unfortunately, 
as  regards  hospital  patients,  too  frequently  they  fail  to  come  under 
surgical  observation  before  the  disease  has  made  considerable  progress. 
Patients  of  the  educated  classes  generally  discover  carcinomatous  disease 
of  the  tongue  at  an  early  stage  and  seek  advice.  The  rate  of  growth  of 
carcinoma  of  the  tongue  varies  considerably  in  different  individuals. 
Patients  who  are  confirmed  alcoholics  and  are  the  subjects  of  tertiary 
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syphilis  generally  present  the  most  quickly  growing  varieties  of  this  dis¬ 
ease.  Consequently,  in  patients  of  this  kind,  the  outlook  as  regards  the 
permanent  relief  from  operative  interference  is  not  good.  As  far  as  the 
author’s  observation  goes,  in  young  patients  who  suffer  from  carcinoma 
of  the  tongue,  growth  is  usually  rapid  and  the  prognosis  is  not  so  good. 
Therefore,  in  young  patients,  wide  excision  of  the  diseased  tissues  is  very 
important.  If  the  carcinomatous  growth  has  extended  to  and  involved 
the  periosteum  covering  of  the  mandible,  extensive  operation  is  neces¬ 
sary  and  the  outlook  is  not  so  good. 

When  in  a  patient  suffering  from  carcinoma  of  the  tongue  it  is  found 
that  the  disease  has  infiltrated  deeply  and  the  tongue  has  become  fixed 
to  the  jaw,  it  is  not  usually  advisable  to  recommend  any  operation, 
since  it  is  not  possible  to  take  away  the  entire  disease.  The  position  of 
a  patient  who  has  been  submitted  to  an  incomplete  operation  for  the 
removal  of  a  cancerous  growth,  either  of  the  tongue  or  the  floor  of  the 
mouth,  is  far  worse  than  if  no  attempt  had  been  made  to  free  him  from 
his  disease.  When  the  dorsum  of  the  tongue  is  also  the  seat  of  a  car¬ 
cinomatous  growth,  and  this  extends  backwards  and  affects  the  superior 
orifice  of  the  larynx,  especially  the  arytseno-epiglottic  folds,  then  in 
'  the  great  majority  of  instances  even  extensive  operation  does  not  offer 
any  prospect  of  success. 

In  cases  of  cancer  of  the  tongue  which  cannot  readily  be  dealt  with 
through  the  mouth  alone — that  is  to  say,  when  the  disease  is  placed  far 
back  and  involves  the  dorsum  of  the  tongue,  the  posterior  part  of  the 
root,  and  the  folds  of  the  fauces  and  the  tonsil — the  operation  of  choice 
ought  to  be  median  division  of  the  lower  lip  followed  by  division  of  the 
mandible  in  the  region  of  the  symphysis.  This  method  of  surgical 
approach  will,  in  practically  all  cases  which  are  amenable  to  operative  in¬ 
terference,  enable  the  surgeon  satisfactorily  to  remove  the  disease.  When 
both  sides  of  the  dorsum  of  the  tongue  are  involved  it  will  be  necessary 
to  remove  the  entire  organ  down  to  the  root,  on  account  of  the  serious 
interference  with  the  blood-supply  of  the  anterior  portion. 

There  is  one  further  class  of  case  which  requires  to  be  treated  some¬ 
what  differently.  I  refer  to  those  cases  in  which  the  disease  involves 
the  anterior  part  of  the  posterior  half  of  the  tongue  and  has  spread  and 
become  fixed  to  the  horizontal  ramus  of  the  mandible.  These  cases  are 
best  treated  by  dividing  the  cheek  laterally  and  cutting  through  the 
horizontal  ramus  of  the  mandible  in  front  of  and  behind  the  disease. 

Some  surgeons  have  recommended,  in  those  cases  of  carcinoma  of  the 
tongue  which  spread  towards  the  upper  aperture  of  the  larynx,  that  the 
route  of  surgical  approach  should  be  through  the  neck,  immediately  below 
the  body  of  the  hyoid  bone.  I  do  not  think,  however,  that  this  method 


Fig.  237.  Apparatus  for  Anesthetization  by  the  Intra-tracheal  Method, 
a,  bellows  driving  air  through  tap  b  into  wash  bottle  c.  Through  the  tube  b  i 
oxygen  can  be  also  passed  if  desired.  Attached  to  the  ether  bottle  is  the  gauge  d 
and  the  regulating  taps  e,  e  i,  and  g.  f  is  the  tracheal  tube.  ( Boyle  &  Gash.) 

anterior  part  of  the  tongue,  can  easily  be  removed  with  infiltration 
anaesthesia.  The  advantages,  however,  of  local  anaesthesia  are  very  small, 
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of  subhyoid  pharyngotomy  offers  any  advantage  over  the  operations 
already  recommended. 

PRELIMINARY  PREPARATIONS 

Before  commencing  an  operation  for  the  removal  of  the  tongue, 
partial  or  complete,  the  cavity  of  the  mouth  should  be  rendered  as  clean 
as  possible.  This  can  best  be  effected  by  removal  of  all  carious  teeth 
and  decayed  stumps,  complete  removal  of  all  tartar  from  the  bases  of 
the  remaining  teeth,  and  the  regular  use  of  an  antiseptic  mouth-wash. 
The  daily  use  of  a  dilute  solution  of  peroxide  of  hydrogen  for  a  few  days 
before  operation  gives  considerable  assistance.  It  is  not  possible,  of 
course,  to  render  the  buccal  cavity  and  the  tongue  entirely  aseptic. 

CHOICE  OF  ANAESTHETIC 

As  a  general  rule,  removal  of  the  tongue  can  best  be  effected  under 
general  anaesthesia.  Localized  growths,  however,  when  situated  in  the 
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since  it  can  only  be  employed  satisfactorily  in  the  case  of  small  growths 
and  it  does  not  allow  of  simultaneous  removal  of  the  affected  cervical 
lymph  glands.  Ordinary  anaesthesia  with  ether  or  chloroform  is  avail¬ 
able  in  most  cases  in  which  the  disease  is  situated  in  the  anterior  or  middle 
portion  of  the  tongue.  When,  however,  the  base  of  the  tongue  is  the 
seat  of  disease,  or  it  is  necessary  to  perform  an  extensive  operation 
with  resection  of  a  segment  of  the  mandible,  it  is  necessary  either  to 
administer  the  anaesthetic  by  the  intra-tracheal  method,  with  a  tube 
passed  down  through  the. pharynx  and  larynx  into  the  trachea  (Fig. 
237),  or  to  perform  preliminary  laryngotomy.  After  the  introduction  of 
the  laryngotomy  tube,  the  cavity  of  the  lower  portion  of  the  pharynx  is 
packed  with  a  sponge,  in  order  to  prevent  the  passage  of  blood  or  other 
fluids  downwards  into  the  chest.  From  many  points  of  view  anaesthetiza- 
tion  in  these  cases  is  best  effected  by  the  intra-tracheal  method.  This, 
however,  requires  the  services  of  an  anaesthetist  skilled  in  the  use  of  the 
intra-tracheal  tube.  Preliminary  laryngotomy  has  many  advantages, 
it  is  easier  of  application  and  does  not  of  necessity  require  the  services 
of  such  a  skilled  anaesthetist.  The  chief  advantage  of  the  intra-tracheal 
method  of  anaesthetizing  a  patient  is  that  the  larynx  is  not  opened  by 
'  a  wound  from  the  outside. 

SIMULTANEOUS  REMOVAL  OF  PRIMARY  GROWTHS  IN  THE  TONGUE 
AND  OF  LYMPH  GLANDS  ON  THE  AFFECTED  SIDE  OF  THE  NECK 

As  a  general  rule  it  is  advisable,  when  operating  upon  a  patient  with 
carcinoma  of  the  tongue,  to  remove  both  the  primary  growth  and  the 
lymph  glands  at  the  same  sitting.  The  best  method  of  effecting  this  is 
to  perform  the  cervical  portion  of  the  operation  first  and,  when  the  neck 
has  been  opened  up,  to  ligature  the  lingual  artery.  After  closure  of  the 
wound  in  the  cervical  region  and  careful  protection  by  dressings,  the 
intra-buccal  removal  of  the  affected  portion  of  the  tongue  is  carried  out. 
Occasionally,  however,  it  will  be  found,  especially  in  hospital  cases, 
owing  to  the  extent  of  the  primary  disease  and  the  septic  condition  of 
the  oral  cavity,  it  is  safer  to  perform  the  operation  at  two  sittings.  In 
these  cases,  it  is  usually  preferable  to  perform  the  cervical  operation 
first  and  at  the  expiration  of  ten  to  fourteen  days  to  remove  the  disease 
from  within  the  mouth.  It  will  often  happen  if  the  diseased  portion  of 
the  tongue  is  removed  first,  that  the  patient  will  decline  to  have  the 
second  operation  for  the  removal  of  the  affected  lymph  glands. 

EXCISION  OF  ONE  HALF  OF  THE  TONGUE  THROUGH  THE  MOUTH 

This  operation  is  often  referred  to  as  1  Whitehead’s  operation,’  and 
consists  in  cutting  away  the  greater  part  of  one  half  of  the  tongue  with 


scissors. 
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Operation.  The  patient  is  placed  in  the  dorsal  posture  with  the 
head  somewhat  raised.  This  position  helps  in  preventing  blood  being 
drawn  into  the  respiratory  passages  and  also  facilitates  the  administra¬ 
tion  of  the  anaesthetic.  The  mouth  is  fixed  widely  open  with  a  strong 
gag.  The  operator  stands  on  the  affected  side  of  the  patient  and  his 
assistant  directly  opposite  to  him.  The  tongue  is  drawn  forward  and  a 
piece  of  thick  salmon-gut  or  silk  passed  through  each  lateral  half  about 
l  inch  from  the  tip.  Care  should  be  taken  in  passing  the  salmon-gut 
through  the  diseased  half  to  avoid  the  region  of  the  growth.  Each  piece 
of  gut  is  knotted  in  a  loop  and  serves  to  draw  the  tongue  forwards  and 
helps  in  preventing  the  dorsum  falling  backwards  and  so  impeding 
respiration.  The  loop  on  the  sound  side  is  given  to  the  assistant  whilst 
the  operator  draws  the  tongue  forwards  with  the  other.  An  incision  is 
now  made  with  a  knife  through  the  mucous  membrane  on  the  superior 
and  inferior  aspects  of  the  tongue  in  the  median  line,  as  far  backwards 
as  an  inch  beyond  the  limit  of  the  growth.  Scissors  are  next  taken 
and  traction  exerted  laterally  by  means  of  the  loop  ligatures.  The 
median  fibrous  tissue  septum  of  the  tongue  is  defined  by  a  few  snips 
of  the  scissors;  when  this  has  been  done,  the  tongue  is  separated  into 
two  halves  by  cutting  backwards  with  the  scissors  until  the  limits  of 
the  growth  have  been  passed.  The  two  halves  are  then  pulled  upwards 
and  towards  the  sound  side,  and  the  diseased  half  cut  through  trans¬ 
versely  at  the  base  from  below  and  on  the  lateral  side  upwards  and  in¬ 
wards.  The  lingual  artery,  which  lies  quite  close  to  the  mucous  mem¬ 
brane  on  the  inferior  aspect  and  a  short  distance  from  the  median  septum, 
should  be  picked  up  with  pressure  forceps  when  it  has  been  recognized. 
If  a  ligature  has  not  already  been  applied  to  it  during  an  operation  for 
the  removal  of  the  lymph  glands  after  the  lingual  artery  has  been 
dealt  with,  the  remaining  substance  of  the  tongue  is  cut  through  by 
a  series  of  further  cuts  with  the  scissors.  The  affected  portion  of  the 
tongue  including  the  growth  is  thus  removed.'  After  the  portion  of 
tongue  containing  the  carcinomatous  growth  has  been  removed,  it  should 
be  carefully  examined  in  order  to  determine  the  extent  of  the  disease 
and  whether  sufficient  surrounding  tissue  has  been  taken  away,  since  it 
sometimes  happens  that  the  disease  has  extended  further  than  was 
originally  recognized.  When  there  is  doubt  as  to  the  complete 
removal  of  the  diseased  tissues,  a  further  portion  must  be  cut  away 
before  suturing  the  margins  of  the  divided  mucous  membrane  on  the 
superior  and  inferior  aspects  of  the  tongue.  All  bleeding  points  are 
picked  up  with  pressure  forceps  and  the  cut  margins  of  the  mucous 
membrane  on  the  under  aspect  joined  to  those  on  the  dorsum  by  a 
series  of  interrupted  sutures  of  catgut.  The  stump  of  the  tongue  is 
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Fig.  238.  Excision  of  one  half  of  the  Tongue  for  Localized  Carcinoma  by  the  Intra-buccal  Method.  Two  stages  of  the  opera¬ 
tion  are  shown.  1,  Carcinoma;  2,  median  septum  of  the  tongue;  3,  Palato-glossal  fold;  4,  division  of  the  mucous  membrane;  5,  lingual 
nerve;  6,  sub-lingual  salivary  gland;  7,  proximal  end  of  the  lingual  artery;  8,  proximal  end  of  the  lingual  nerve;  9,  divided  muscles  of  the 
tongue. 
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allowed  to  fall  back  into  the  mouth,  and  the  salmon-gut  suture  which 
had  been  passed  through  the  sound  half  of  the  tongue  may  be  fixed 
to  the  external  aspect  of  the  cheek  with  a  small  piece  of  strapping. 
This  suture  readily  enables  the  tongue  to  be  drawn  forward  if  haemor¬ 
rhage  should  occur  due  to  non-ligature  of  a  blood-vessel  or  slipping  of 
a  ligature. 

After-treatment.  The  field  of  operation  and  also  the  entire  buccal 
cavity  should  be  regularly  washed  out  at  short  intervals  either  with  a 
solution  of  peroxide  of  hydrogen  or  a  dilute  antiseptic.  The  patient 
should  be  kept  in  bed  as  little  as  possible  and  encouraged  to  remain 
in  the  sitting  posture.  When  asleep,  he  should  lie  on  the  affected  side 
with  the  head  turned  towards  that  side,'  whilst  frequent  sponging  or 
washing  out  of  the  mouth  should  be  practised;  the  object  of  these 
precautions  is  to  avoid  the  secretion  from  the  floor  of  the  mouth  and 
the  field  of  operation  being  drawn  into  the  bronchi  and  lungs  during 
inspiration,  since,  when  this  happens,  ‘inhalation  pneumonia’  is  liable 
to  be  set  up. 

EXCISION  OF  THE  TONGUE  AFTER  MEDIAN  INCISION  OF  THE 

LOWER  LIP  AND  THE  SUBMENTAL  TISSUES  AND  DIVISION  OF 

THE  MANDIBLE 

Operation.  The  patient  is  placed  in  the  dorsal  posture  with  the 
head  and  shoulders  raised.  In  these  cases  it  will  usually  be  found 
advisable  to  anaesthetize  the  patient  by  the  intra-tracheal  method.  In 
other  cases,  a  preliminary  laryngotomy  may  be  first  performed  and  the 
pharynx  packed  with  a  sponge.  The  operator  stands  on  the  right  side 
of  the  patient  and  his  assistant  directly  opposite  to  him.  A  vertical 
incision  is  first  made  through  the  lower  lip  and  the  submental  and  supra¬ 
hyoid  regions,  commencing  above  the  central  point  of  the  lower  lip  and 
extending  downwards  to  just  above  the  upper  .border  of  the  body  of 
the  hyoid  (Fig.  239).  The  soft  tissues  of  the  lip,  including  the  mucous 
membrane  on  its  buccal  aspect  and  the  periosteum  on  the  outer  aspect 
of  the  mandible,  are  incised  together  with  the  skin  and  fascial  tissues 
in  the  submental  and  sub-hyoid  regions.  The  flaps  thus  formed  are 
held  aside  after  the  coronary  arteries  have  been  seized  with  pressure 
forceps,  whilst  the  lower  jaw  is  supported  by  the  assistant.  Next,  the 
mandible  is  pierced  with  a  bone-drill  about  one-third  of  an  inch  on  each 
side  of  the  median  line.  The  two  apertures  thus  made  are  for  the  intro¬ 
duction  of  a  wire  suture  when  the  operation  is  being  completed.  If 
necessary  the  central  incisor  tooth  on  the  affected  side  is  extracted, 
and  the  bone  just  to  one  side  of  the  symphysis  menti  is  sawn  through. 
This  division  of  the  jaw  can  be  effected  either  with  a  strong  saw  or 
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a  wire  saw  passed  behind  the  symphysis.  The  mandible  having  been 
thus  divided,  the  two  halves  are  pulled  apart  and  the  genioglossi  muscles 
separated.  This  will  expose  the  inferior  aspect  of  the  tongue  and  the 
floor  of  the  mouth.  A  loop  of  strong  salmon-gut  is  passed  through  the 
anterior  portion  of  the  tongue,  and  with  this  the  organ  is  pulled  forward 
towards  the  sound  or  the  less  affected  side.  Strong  scissors  are  now 
taken  and  the  mucous  membrane  of  the  floor  of  the  mouth  on  both  sides 
is  divided  from  before  backwards,  the  division  being  made  as  wide  as 
possible  of  the  tissues  involved  in  the  disease.  When  the  mucous  mem¬ 
brane  has  been  thus  divided,  the  lingual  vein  will  be  exposed  as  it  lies 
upon  the  hyoglossus  muscle  and  the  lingual  nerve  on  the  inferior  aspect 
of  the  tongue  near  the  lateral  margin  and  close  underneath  the  mucous 
membrane.  The  hypoglossal  nerve  will  be  found  somewhat  deeper  upon 
the  external  surface  of  the  hyoglossus  and  sending  forward  branches 
to  supply  the  genioglossus. 

These  branches  should  not 
be  divided  if  they  can  be 
safely  preserved  so  as  to 
leave  the  floor  of  the  mouth 
.and  base  of  the  tongue  in 
as  satisfactory  a  functional 
condition  as  possible.  If, 
however,  the  margins  of  the 
neoplasm  render  this  im¬ 
possible,  the  surgeon  should 
not  hesitate  to  divide  them, 
otherwise  local  recurrence 
will  be  probable.  The  lin¬ 
gual  artery  will  be  readily 
recognized  passing  upwards 
between  the  hyoglossus  and 
genioglossus,  and  should  be 
picked  up  and  ligatured. 

The  hyoglossus  is  next  cut 
through,  the  tongue  pulled 
further  forwards,  and  the 
mucous  membrane  on  its 
dorsal  aspect  divided.  In  those  cases  in  which  the  disease  extends  far 
backwards  it  may  be  necessary,  in  order  to  ensure  the  incision  being  made 
well  beyond  the  margins  of  the  disease,  to  cut  through  the  adjacent  por¬ 
tions  of  the  soft  palate,  the  tonsil,  and  the  lateral  wall  of  the  pharynx. 
Similar  incisions  are  next  made  on  the  other  side  and  then  the  base  of 


Fig.  239.  Excision  of  the  Tongue  with 
Median  Division  of  the  Lower  Lip.  Posi¬ 
tion  of  the  incision. 
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the  tongue  is  cut  through  with  scissors  and  the  organ  containing  the  new 
growth  removed.  Some  prefer  to  make  the  section  of  the  tongue  with 
the  knife  or  a  thermo-cautery  on  account  of  the  small  amount  of 
haemorrhage  which  results  from  this  form  of  division  and  the  lessened 
probability  of  recurrence.  Haemorrhage,  however,  is  not  usually  severe, 
since,  as  the  tongue  is  being  pulled  forward,  each  bleeding-point  can  be 
readily  picked  up  and  ligatured  and,  as  regards  recurrence  in  the  stump 
of  the  tongue  which  is  left,  it  is  not  my  experience  that  it  is  more  frequent 
after  removal  with  scissors  than  after  removal  with  the  thermo-cautery. 

All  divided  blood-vessels  are  now  ligatured,  the  stump  of  the  tongue 
is  drawn  forward,  and  the  margin  of  the  divided  mucous  membrane 
on  the  dorsal  and  lateral  aspects  fixed  by  sutures  as  accurately  as  possible 
to  the  margin  of  the  divided  mucous  membrane  on  the  anterior  part  of 
the  floor  of  the  mouth.  In  effecting  this  fixation,  several  of  the  sutures 
should  be  passed  deeply  through  the  tissues  in  the  floor  of  the  wound. 
This  method  of  fixation  of  the  stump  of  the  tongue  helps  to  avoid  falling 
backwards  of  the  organ.  It  also  hastens  union  and  enables  the  patient 
to  swallow  more  readily.  The  field  of  operation  is  now  sponged  dry 
and  the  two  sawn  surfaces  of  the  mandible  are  brought  together  and 
fixed  in  exact  apposition  by  a  silver  wire  introduced  through  the  holes 
already  made. 

When  the  carcinomatous  growth  involves  both  halves  of  the  tongue  no 
attempt  should  be  made  to  split  the  organ  along  the  median  raphe.  The 
entire  tongue  with  the  contained  growth  should  be  removed  in  one  piece. 

A  rubber  drainage  tube  is  passed  through  the  lower  portion  of  the 
wound  from  the  neck  and  the  parts  around  are  packed  with  strips  of 
gauze.  Finally,  the  margins  of  the  divided  lip  and  the  wound  in  the  neck 
are  approximated  by  salmon-gut  sutures.  The  lower  portion  of  the 
cervical  part  of  the  wound  is  left  open  for  the  exit  of  the  drainage  tube. 
The  dressing  is  then  applied. 

After-treatment.  The  after-treatment  is  .similar  to  that  already 
mentioned  on  p.  472.  The  main  points  to  be  borne  in  mind  are  that  free 
drainage  should  be  established,  discharges  should  not  be  allowed  to  col¬ 
lect  in  the  mouth,  and  frequent  irrigation  should  be  practised  after  the 
operation;  the  patient  should  be  allowed  to  sit  up  as  much  as  possible, 
and  encouraged  to  sleep  in  this  position. 

EXCISION  OF  A  CARCINOMA  OF  THE  TONGUE  AND  THE  FLOOR  OF 

THE  MOUTH  AFTER  LATERAL  SPLITTING  OF  THE  CHEEK  AND 

DIVISION  OR  RESECTION  OF  A  PART  OF  THE  HORIZONTAL 

RAMUS  OF  THE  MANDIBLE 

This  operation  is  of  the  greatest  value  in  those  cases  of  carcinoma 
of  the  tongue  and  the  floor  of  the  mouth  in  which  the  disease  extends 


Fig.  240.  Excision  of  the  Tongue  after  Division  of  the  Lower  Lip  and  the  Mandible.  Two  stages  of  the  operation 
are  shown.  I— a,  Buccal  mucous  membrane;  b,  New  growth ;  c,  Sublingual  gland;  d,  Sublingual  duct;  e,  Mylohyoid;  f, 
Digastric;  g,  Median  raphe;  h,  Genioglossus ;  1,  Incisor  teeth.  II— a,  Hyoglossus;  b,  Sublingual  gland;  c,  d,  Sublingual  duct; 
e,  Mucous  membrane;  f,  g,  Mylohyoid;  h,  Lingual  vein;  1,  Lingual  artery;  k,  Median  raphe;  l,  Right  genioglossus  (cut)  ; 
M,  Left  genioglossus. 
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backwards  to  the  region  of  the  fauces,  the  anterior  part  of  the  tonsil, 
and  the  adjacent  part  of  the  lower  jaw.  The  best  results  can  be  obtained 
when  only  the  alveolar  process  of  the  lower  jaw  is  involved. 

Operation.  It  is  necessary  in  practically  all  cases  where  this  opera¬ 
tion  is  necessary  to  administer  the  anaesthetic  by  the  intra-tracheal  method 
or  to  perform  a  preliminary  laryngotomy.  In  the  latter  case  the  lower 
portion  of  the  pharynx  is  plugged  with  a  sponge. 

The  patient  is  placed  in  the  dorsal  posture  with  a  firm  pillow  or  sand¬ 
bag  underneath  the  head  and  shoulders  and  the  head  turned  towards  the 
unaffected  side.  The  surgeon  stands  on  the  affected  side  and  the  assist¬ 
ant  opposite  to  him. 

The  assistant  first  grasps  the  cheek  on  the  affected  side  in  order  to 
control  the  circulation,  and  then  the  surgeon  makes  an  incision  somewhat 
semilunar  in  shape  commencing  at  the  angle  of  the  mouth  and  extending 
backwards  and  downwards  to  the  anterior  margin  of  the  masseter 
muscle;  then  downwards  over  the  anterior  margin  of  this  muscle  as  far 
as  the  inferior  margin  of  the  horizontal  ramus  of  the  mandible  and  thence 

onwards  to  the  anterior  margin  of  the 


sterno-mastoid  muscle  in  the  submaxillary 
region  whence  it  is  curved  inwards  and 
forwards  towards  the  outer  part  of  the 
body  of  the  hyoid  bone.  This  incision 
divides  all  the  tissues  of  the  cheek  and  ex¬ 
poses  the  lateral  surface  of  the  mandible 
and  the  anterior  margin  of  the  sterno- 
mastoid  muscle.  On  the  outer  part  of  the 
incision,  near  the  anterior  margin  of  the 
masseter,  the  external  maxillary  artery 
will  be  divided  and  require  ligature.  The 
other  vessels  which  require  ligature  are 
the  coronary  arteries  at  the  angle  of  the 
mouth.  The  flap  thus  formed,  consisting 
of  the  tissues  of  the  cheek  and  neck,  is 
dissected  downwards  and  forwards  so  as 
Fig.  241.  Position  of  In-  fuPy  to  expose  the  external  aspect  of  the 

cision  i or  Removal  of  the  porjzontal  ramus  of  the  mandible  and  the 
Tongue,  after  Splitting  the 

Cheek  and  Dividing  the  Man-  structures  in  the  submaxillary  triangle  of 
DIBLE.  the  neck.  When  the  disease  involves  the 

periosteum  covering  the  posterior  portion 
of  the  horizontal  and  the  lower  portion  of  the  vertical  ramus  of  the 
mandible,  the  posterior  margins  of  the  incision,  including  the  insertion  of 
the  masseter,  should  be  separated  from  the  underlying  bone  and  strongly 
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retracted  backwards.  The  further  procedure  varies  according  to  whether 
there  is  involvement  of  part  of  the  bone  on  its  medial  aspect  or  not. 
When  the  disease  does  not  extend  to  the  mandible,  the  latter  is  sawn 
through  immediately  behind  the  last  molar  tooth.  The  anterior  segment 
of  the  jaw  is  then  retracted  forwards  and,  towards  the  opposite  side, 


Fig.  242.  Excision  of  a  Carcinoma  of  the  Tongue  and  the  Floor  of  the 
MOUTH  AFTER  LATERAL  SPLITTING  OF  THE  CHEEK  AND  DIVISION  OR  RESECTION  OF 
a  part  of  the  Horizontal  Ramus  of  the  Mandible.  The  jaw  has  been  divided 
and  the  structures  in  the  floor  of  the  mouth  and  the  lower  aspect  of  the  tongue 
exposed,  a,  Deep  facial  vein ;  b,  Buccinator ;  c,  Buccal  mucous  membrane ;  d, 
Masseter ;  e,  Buccal  mucous  membrane ;  f,  Submaxillary  gland ;  g,  Sterno- 
mastoid;  h,  Temporomaxillary  vein;  1,  External  maxillary  vessels. 

whilst  the  posterior  part  is  retracted  forcibly  outwards  and  backwards. 
When,  however,  the  disease  has  spread  to  and  become  fixed  to  the  alveolar 
margin  and  inner  aspect  of  the  jaw,  the  bone  section  should  be  effected 
in  two  places :  one  a  short  distance  in  front  of  the  limits  of  the  disease, 
and  the  other  a  similar  distance  behind  it.  By  these  means  the  lateral 
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aspect  of  the  tongue  and  floor  of  the  affected  side  of  the  mouth  and  the 
regions  of  the  tonsil  and  fauces  are  fully  exposed. 

The  mucous  membrane  of  the  floor  of  the  mouth  is  next  cut  through 
with  scissors,  some  distance  beyond  the  margins  of  the  diseased  area. 
The  glosso-palatine  fold  is  divided  if  necessary,  and  the  tongue  cut 
through  some  distance  behind  the  infiltrated  or  ulcerated  area.  When 
only  one-half  of  the  tongue  is  involved  in  the  disease  the  mucous  mem¬ 
brane  covering  it  should  be  divided  along  the  middle  line  on  both  dorsal 
and  ventral  aspects,  and  the  organ  split  backwards  into  two  lateral 
halves.  These  cutting  operations  can  be  most  easily  carried  out  with 
scissors.  When  cutting  through  the  substance  of  the  tongue,  particular 
care  should  be  taken  when  dealing  with  the  ventral  aspect  to  locate 
the  position  of  the  lingual  artery,  and  when  seen  this  should  be  grasped 
with  pressure  forceps  before  division.  The  sublingual  salivary  gland 
can  generally  be  removed  at  the  same  time  as  the  tongue. 

When  the  diseased  portion  of  the  tongue  and  the  adjacent  structures 
have  been  thus  removed,  the  submaxillary  triangle  should  be  dealt  with 
and  the  submaxillary  salivary  and  lymph  glands  excised.  It  is  desirable 
also  in  all  cases  of  this  kind  to  remove  the  vertical  chain  of  lymph  glands 
which  lie  deep  to  the  anterior  border  of  the  sterno-mastoid  and  in  close 
relation  with  the  jugular  vein.  Occasionally  it  will  be  found  that  these 
lymph  glands  are  so  closely  connected  to  the  jugular  vein  and  its  fascial 
sheath  that  it  may  be  necessary,  in  order  to  effect  complete  removal  of 
all  diseased  tissues,  to  excise  a  segment  of  the  jugular  vein.  When 
doing  this  great  care  must  be  taken  in  order  to  avoid  injury  to  the 
vagus  nerve  and  sympathetic  chain,  both  of  these  structures  lying  in 
connexion  with  the  posterior  aspect  of  the  carotid  sheath.  When  the 
disease  is  found  to  spread  beyond  the  middle  line  of  the  tongue,  it  is 
necessary,  in  addition,  to  remove  the  entire  organ  by  the  method 
described  in  the  previous  operation. 

All  the  diseased  tissues  having  been  excised,  the  field  of  operation  is 
well  investigated  for  bleeding  points,  all  of  which  are  ligatured  with  cat¬ 
gut.  Next,  the  margin  of  the  mucous  membrane  on  the  dorsal  aspect  of 
the  stump  of  the  tongue  is  approximated  to  the  margin  of  the  mucous 
membrane  of  the  floor  of  the  mouth  by  a  number  of  interrupted  catgut 
sutures.  In  addition,  it  is  advisable  to  pass  a  few  deep  sutures  through 
the  soft  tissues  in  the  base  of  the  wound  in  order  to  obliterate  as  far  as 
possible  any  ‘  dead  spaced  This  method  of  suturing  tends  to  prevent  the 
falling  back  of  the  stump  of  the  tongue  upon  the  superior  aperture  of  the 
larynx  and  also  facilitates  healing  in  the  deep  portions  of  the  wound. 
In  those  cases  in  which  the  lower  jaw  has  been  divided  and  it  has  not 
been  found  necessary  to  take  away  any  part  of  the  bone,  the  two  frag- 
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Fig.  243.  Excision  of  a  Carcinoma  of  the  Floor  of  the  Mouth,  or  of  one  Situated  on  the  Lateral  and 
Ventral  Aspects  of  the  Tongue,  Extending  to  and  Involving  the  Mucous  Membrane  of  the  Floor  of  the  Mouth, 
a,  Position  of  the  incisions  through  the  mucous  membrane  and  the  mandible,  b,  Suture  of  the  mucous  membrane  after 
removal  of  the  bone. 
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ments  are  brought  into  apposition,  drilled  with  a  bone-drill,  and  fixed  by 
a  silver  wire  suture.  When,  however,  it  is  necessary  to  remove  the  sec¬ 
tion  of  the  horizontal  ramus,  the  cavity  of  the  wound  is  packed  with 
strips  of  gauze  after  all  haemorrhage  has  been  arrested.  Finally,  the 
margins  of  the  wound  in  the  cheek  and  neck  are  united  by  interrupted 
sutures  of  salmon-gut  with  the  exception  of  the  most  dependent  portion 
which  should  be  left  open  for  the  exit  of  a  strip  of  gauze  and  a  rubber 
drainage  tube.  During  the  suturing  particular  attention  should  be  di¬ 
rected  to  securing  exact  coaptation  in  the  region  of  the  angle  of  the  mouth. 

After-treatment.  The  rubber  tube  and  strips  of  gauze  should  be 
removed  at  the  end  of  twenty-four  or  thirty-six  hours.  The  entire  wound 
should  be  frequently  irrigated  and  great  care  taken  to  ensure  free  exit 
and  early  removal  of  all  discharges  which  may  collect. 

EXCISION  OF  A  CARCINOMA  OF  THE  FLOOR  OF  THE  MOUTH,  OR 

ONE  SITUATED  ON  THE  LATERAL  AND  VENTRAL  ASPECTS  OF 

THE  TONGUE  EXTENDING  TO  AND  INVOLVING  THE  MUCOUS 

MEMBRANE  OF  THE  FLOOR  OF  THE  MOUTH 

The  majority  of  cases  of  carcinoma  of  the  floor  of  the  mouth  begin 
either  at  the  frsenum  or  in  the  mucous  membrane  immediately  adjacent 
to  it  on  one  or  other  side.  Occasionally  I  have  seen  a  carcinoma  of  this 
kind  begin  in  the  mucous  membrane  which  covers  the  anterior  part  of 
the  sublingual  salivary  gland.  When  the  mucous  membrane  of  the 
posterior  part  of  the  floor  of  the  mouth  is  the  seat  of  the  carcinoma,  it 
has  usually  arisen  by  direct  extension  from  a  primary  focus  on  the  lateral 
margin  of  the  posterior  portion  of  the  tongue.  Carcinoma  of  the  floor 
of  the  mouth,  commencing  at  or  in  the  region  of  the  frsenum,  at  first 
forms  either  a  small  warty  prominence  or  an  ulcer  with  a  hard  indurated 
base.  By  many  surgeons  carcinoma  commencing  in  this  region  has  been 
regarded  as  a  very  fatal  form  of  the  disease,  and  as  one  offering  small 
prospect  of  a  permanent  cure  by  operation.  In  my  experience,  however, 
I  have  found  that  this  disease  is  not  so  fatal  as  has  often  been  thought. 
When  the  disease  is  recognized  comparatively  early  and  is  subjected  to 
free  local  removal,  together  with  excision  of  the  lymph  glands  in  the 
submental  and  submaxillary  regions,  good  results  can  be  obtained.  The 
hypertrophic  or  warty  form  of  carcinoma  appears  to  give  a  much  better 
prognosis  than  those  cases  in  which  ulceration  is  a  marked  feature.  Car¬ 
cinomata  of  this  latter  kind  appear  to  have  a  considerable  tendency  to 
extend  forwards  and  involve  the  periosteum  upon  the  posterior  aspect 
of  the  adjacent  alveolar  process  of  the  mandible.  On  this  account,  I 
have  found  it  advantageous  when  treating  these  cases  to  remove  the  teeth 
from  the  portion  of  jaw  opposite  the  growth  and  also  to  excise  the  under- 
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Fig.  244.  Excision  of  a  Carcinoma  of  the  Tongue  and  Floor  of  the  Mouth  situated  posteriorly.  The 
two  stages  of  the  operation  showing  the  cheek  split,  the  incision  for  removal  of  the  growth  and  portion  of  the 
mandible,  and  the  method  of  inserting  the  sutures. 
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lying  segment  of  the  alveolar  process.  I  have  seen  cases  in  which  this 
has  not  been  done  quickly  recur  in  the  mucous  membrane  attached  to  the 
alveolar  process.  The  ulcerative  form  of  carcinoma  in  this  position  is 
very  liable  to  escape  notice  since  the  ulcerated  area  appears  to  contract 
and  so  render  the  site  of  disease  difficult  to  see.  Its  presence,  however, 
can  often  be  suspected  when  protrusion  of  the  tongue  is  limited  and  the 
patient  complains  of  soreness  in  the  region  of  the  frsenum.  Digital 
exploration  of  the  floor  of  the  mouth  will  readily  enable  one  to  discover 
the  indurated  area.  Another  point  of  importance  in  connexion  with  this 
disease  is  the  fact  that  the  submental  lymph  glands  on  both  sides  are 
very  prone  to  become  the  site  of  secondary  growths  at  an  early  stage; 
consequently,  at  every  operation,  these  glands  must  be  freely  removed 
on  both  sides. 

Operation.  The  patient  is  placed  in  a  semi-sitting  posture  with  the 
head  slightly  depressed.  The  mouth  is  held  open  by  a  strong  gag,  and 
a  strong  salmon-gut  suture  is  passed  through  the  substance  of  the  tongue 
and  made  to  serve  as  a  tractor.  The  lower  lip  is  retracted  and  the 
exact  site,  extent,  and  connexion  of  the  growth  determined.  Next,  a 
tooth  beyond  each  limit  of  the  growth  is  removed  from  the  lower  jaw 
and  then  the  remaining  teeth,  if  any,  opposite  the  growth.  Next,  the 
mucous  membrane  and  periosteum  covering  the  external  aspect  of  the 
mandible  are  cut  through  along  the  lines  shown  in  Fig.  243,  a.  The 
alveolar  process  is  sawn  through  on  each  side  at  each  extremity  of  the 
area  from  which  the  teeth  have  been  removed.  Next,  the  alveolar 
process  within  the  two  saw-cuts  is  cut  through  with  a  chisel  and  mallet 
along  the  horizontal  portion  of  the  line  shown  in  Fig.  243,  a.  The 
region  of  the  growth  is  now  sponged  dry,  the  mucous  membrane  of  the 
floor  of  the  mouth  cut  through  all  round  the  growth  and  about  half 
an  inch  to  two-thirds  of  an  inch  from  its  margin.  The  separated  seg¬ 
ment  of  the  alveolar  process  is  lifted  up  and  the  soft  tissues  of  the 
floor  of  the  mouth  underlying  the  site  of  the  disease  and  the  adjacent 
portions  of  the  ventral  aspect  of  the  tongue  are  cut  through  with  scissors. 
During  this  process  of  separation  the  lingual  artery  may  be  exposed; 
if  so,  it  is  seized  with  pressure  forceps  before  division  and  then  liga¬ 
tured.  The  carcinomatous  growth,  together  with  all  adjacent  tissues, 
can  now  be  removed.  Next,  the  field  of  operation  is  sponged  dry,  all 
bleeding  points  are  picked  up  and  ligatured  with  catgut,  and  then  the 
margins  of  the  divided  mucous  membrane  in  the  lingual  portion  of 
the  incision  are  approximated  by  the  sutures.  The  remaining  portion 
of  the  incision  is  packed  with  strips  of  gauze. 

After-treatment.  This  is  similar  to  that  recommended  in  removal 
of  the  tongue  and  the  floor  of  the  mouth. 
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In  all  cases  of  carcinoma  of  the  floor  of  the  mouth  the  submental 
lymph  glands  of  both  sides,  when  the  disease  is  in  the  region  of  the 
frenum,  and  the  submaxillary  lymph  and  salivary  glands  on  the  affected 
side  must  be  removed  through  an  incision  in  the  neck.  Details  of  this 
operation  are  given  later.  (See  p.  484.) 

REMOVAL  OF  A  CARCINOMA  OF  THE  FLOOR  OF  THE  MOUTH 

(POSTERIOR  PORTION)  IN  WHICH  THE  DISEASE  HAS  EXTENDED 

TO  THE  ALVEOLAR  PROCESS  OF  THE  MANDIBLE 

As  already  mentioned,  carcinoma  involving  the  mucous  membrane 
of  the  posterior  part  of  the  floor  of  the  mouth  usually  spreads  to  it  by 
extension  from  the  adjacent  portion  of  the  tongue.  Occasionally,  how¬ 
ever,  cases  are  met  with  in  which  the  disease  appears  to  be  primary  in  the 
mucous  membrane.  The  operation  which  is  most  suitable  for  disease  in 
this  region  is  a  modification  of  that  described  in  connexion  with  excision 
of  the  tongue  after  lateral  division  of  the  lower  jaw. 

Operation.  The  patient  is  placed  in  the  dorsal  posture,  with  the 
head  and  shoulders  well  raised  and  the  head  turned  towards  the  sound 
side,  the  lips  being  grasped  by  the  fingers  of  an  assistant  so  as  to  control 
*  haemorrhage,  an  incision  is  made  commencing  at  the  angle  of  the  mouth 
and  extending  backwards  and  outwards  to  the  anterior  margin  of  the 
masseter  muscle.  A  controlling  ligature  of  salmon-gut  is  passed  through 
the  anterior  portion  of  the  tongue  and  this  organ  is  drawn  towards  the 
sound  side.  The  site  of  the  carcinomatous  growth  is  carefully  examined, 
and  the  extent  and  connexion  of  the  disease  made  out.  The  flaps  formed 
by  the  tissues  of  the  cheek  are  well  retracted,  the  jaws  separated  by  the 
gag  and  the  teeth  of  the  lower  jaw  opposite  the  growth  extracted.  The 
muco-periosteum  on  the  external  aspect  to  the  jaw  is  incised,  and  the 
alveolar  process  divided  with  a  saw  and  chisel  in  the  manner  already 
described.  Next,  the  mucous  membrane  of  the  floor  of  the  mouth  in 
front  of  the  growth,  on  the  lateral  aspect  of  the  posterior  part  of  the 
tongue  and  in  the  region  of  the  glosso-palatine  fold  of  the  fauces,  is  cut 
through.  The  divided  portion  of  the  alveolar  process  is  then  lifted  up 
and  the  tissues  underlying  the  carcinomatous  growth  cut  through  wide  of 
the  diseased  area.  By  these  means  the  growth  is  set  free  and  is  removed. 
Next,  the  field  of  operation  is  sponged  dry,  all  bleeding  vessels  are  picked 
up  and  ligatured,  and  then  the  divided  margins  of  mucous  membrane 
approximated  as  far  as  possible  by  catgut  sutures  (Fig.  244).  The  space 
from  which  bone  has  been  removed  and  any  non-approximated  part  of 
the  wound  in  the  floor  of  the  mouth  are  packed  with  strips  of  gauze. 
Finally,  the  mouth  is  sponged  clean,  and  the  cheek  sutured,  special  care 
being  taken  to  ensure  exact  coaptation  at  the  angle  of  the  mouth. 
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After-treatment.  This  is  similar  to  that  described  in  the  previous 
operation. 

The  lymph  glands  in  the  submaxillary  region  and  in  the  deep  cervical 
region  along  the  jugular  vein,  together  with  the  submaxillary  salivary 
gland,  must  be  removed  through  a  separate  incision  in  the  neck. 

EXCISION  OF  THE  CERVICAL  LYMPH  GLANDS,  SUBMAXILLARY 

SALIVARY  GLAND,  AND  FASCIAL  STRUCTURES  OF  THE  NECK 

FOR  CARCINOMA  OF  THE  TONGUE  AND  FLOOR  OF  THE  MOUTH 

Operation.  The  patient  is  placed  in  the  dorsal  position,  the  head 
turned  towards  the  opposite  side,  the  shoulders  slightly  raised  in  order 
to  throw  the  head  backwards  and  so  give  better  exposure  of  the  sub¬ 
maxillary,  submental,  and  deep  cervical  regions. 

An  incision,  semilunar  in  shape  and  so  planned  as  to  lie  as  far  as 
possible  in  the  natural  fold  or  crease  of  the  upper  part  of  the  neck,  is 
made,  commencing  behind  over  the  anterior  border  of  the  sterno-mastoid 
muscle  and  a  little  below  the  lower  level  of  the  mastoid  process,  and 
carried  downwards  and  forwards  to  the  middle  line  of  the  neck  at  a 
point  midway  between  the  prominence  of  the  chin  and  the  body  of  the 
hyoid  bone.  From  the  convexity  of  this  incision  and  a  short  distance  in 
front  of  the  anterior  margin  of  the  sterno-mastoid  a  second  incision  is 
made,  which  extends  downwards  to  the  level  of  the  cricoid  cartilage  or 
lower  according  to  the  extent  to  which  the  cervical  lymph  glands  are  in¬ 
volved.  Some  recommend  that  the  lower  limb  of  this  incision  should  be 
carried  to  the  upper  border  of  the  sterno-clavicular  articulation.  This, 
in  my  opinion,  is  not  generally  necessary. 

When  these  incisions  have  been  made,  three  flaps,  each  consisting  of 
skin  and  subcutaneous  tissues,  are  dissected  free :  one  upwards,  one 
downwards  and  outwards,  and  one  downwards  and  inwards,  as  shown 
in  Fig.  245,  A. 

The  deep  cervical  fascia  is  next  divided  along  the  internal  and  ex¬ 
ternal  boundaries  of  the  triangular- shaped  space  thus  laid  bare ;  the  dotted 
lines  in  Fig.  245,  b  show  the  position  of  these  incisions  in  the  deep  fascia. 
Commencing  with  the  inferior  angle,  a  triangular-shaped  flap  of  deep 
cervical  fascia  and  underlying  and  attached  lymph  glands  is  dissected 
upwards  until  the  horizontal  ramus  of  the  lower  jaw  is  reached.  Great 
care  must  be  taken  in  making  this  dissection  to  separate  all  the  cervical 
lymph  glands  and  fascial  tissues  and  to  avoid  causing  injury  to  the  carotid 
sheath  and  its  contents.  The  external  maxillary  artery  should  be  sought 
for  in  the  upper  part  of  the  dissection  and  can  readily  be  recognized 
where  it  enters  the  groove  in  the  submaxillary  salivary  gland.  This 
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Fig.  245.  Removal  of  the  Cervical  Lymph  Glands,  a  shows  the  skin  incisions,  b  the  dissection  of  the  skin  and 
platysma  from  the  deep  fascia,  and  c  the  deep  dissection  of  the  region.  1,  Platysma;  2,  superficial  lymph  glands;  3,  Sub¬ 
maxillary  salivary  gland;  4,  Mylohyoid;  5,  Parotid  lymph  glands;  6,  Internal  carotid  artery;  7,  External  carotid  artery; 
8,  Jugular  vein. 
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vessel  should  be  seized  in  two  places  with  pressure  forceps  and  divided. 
Next,  the  submaxillary  salivary  gland  together  with  the  attached  sub¬ 
maxillary  lymph  glands  is  isolated  from  its  deep  connexions  and  the  duct 
ligatured  close  to  the  floor  of  the  mouth.  The  entire  mass  of  cervical 
lymph  glands,  submaxillary  salivary  glands,  submental  lymph  glands, 
and  fascial  tissues  can  be  removed  by  cutting  through  the  upper  attach¬ 
ment  along  the  horizontal  ramus  of  the  mandible.  During  this  division 
the  distal  portion  of  the  external  maxillary  artery  will  be  again  cut  as  it 
lies  upon  the  ramus  of  the  mandible  in  the  region  of  the  anterior  margin 
of  the  masseter  muscle.  A  number  of  facial  veins  will  also  be  cut  and 
require  ligature.  When  effecting  the  separation  near  the  prominence  of 
the  chin,  great  care  must  be  taken  to  ensure  that  all  the  submental  lymph 
glands  and  adjacent  connective  tissues  are  removed.  The  submental, 
submaxillary,  and  deep  cervical  regions  are  carefully  sponged  and  all 
haemorrhage  arrested.  The  margins  of  the  flaps,  consisting  of  skin 
and  subcutaneous  tissue,  are  brought  into  exact  apposition  by  inter¬ 
rupted  sutures  of  fine  salmon-gut.  A  small  portion  of  the  wound 
should  be  left  unsutured  and  through  this  a  drainage  tube  is  inserted 
into  the  deep  part  of  the  wound  in  the  submaxillary  region.  If  this  is 
not  done  an  accumulation  of  blood  and  serum  is  liable  to  occur  in  the 
deep  parts  of  the  wound,  which  may  become  a  source  of  septic  trouble. 
The  drainage  tube  can  usually  be  removed  at  the  end  of  twenty-four  or 
thirty-six  hours. 

CRILE’S  BLOCK  DISSECTION 

Crile  has  advocated  in  such  cases  as  this  a  block  dissection  of  the 
regional  lymphatic  system,  as  well  as  the  removal  of  the  primary  focus, 
on  exactly  the  same  lines  as  Halstead  has  suggested  for  cancer  of  the 
breast.  Such  a  dissection  is  suggested  whether  the  glands  are  or  are 
not  palpable.  He  lays  great  stress  on  the  avoidance  of  all  handling 
of  the  carcinomatous  tissue  so  long  as  the  lymphatic  channel  remains 
intact.  His  dissection  is  begun  at  the  lower  end  of  the  neck  and  in¬ 
cludes  excision  of  the  veins  as  well  as  of  the  lymphatics.  He  describes 
the  technique  of  his  operation  as  follows : 

Assuming  all  preliminary  preparations  to  have  been  made,  the  pa¬ 
tient  is  given  an  injection  of  Rj  morphin  and  i-ioo  atropin  half  an  hour 
before  beginning  anaesthesia.  After  completion  of  anaesthesia  the 
pharynx  is  cocainized  to  prevent  reflex  inhibition  from  manipulation; 
two  rubber  tubes  closely  filling  the  nares  and  having  perforations  at 
the  distal  end  are  pushed  down  to  the  level  of  the  epiglottis,  the  tongue 
is  then  drawn  well  forward,  a  large  piece  of  gauze  packed  firmly  into  the 
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pharynx,  completely  filling  it,  the  brunt  of  the  packing  being  made  at 
the  sides  of  the  tubes,  preventing  their  compression;  the  patency  of 
the  tubes  and  easy  respiration  is  readily  verified;  a  T-tuhe  is  then  con¬ 
nected  up  with  an  inhaler  and  the  ansesthetizer  takes  his  place  a  foot  or 
more  from  the  field  of  operation,  giving  him  the  opportunity  of  continu¬ 
ing  an  even,  uninterrupted  anaesthesia,  allowing  the  surgeon  full  con¬ 
trol  of  the  operative  field,  absolutely  preventing  the  entrance  of  any 
blood  into  the  pulmonary  tract  and  permitting  the  operator  to  place  the 
patient  in  any  position  he  wishes. 

The  patient  is  then  placed  in  the  inclined  posture,  head  up,  and  the 
skin  incision  over  the  common  carotid  artery  just  above  the  clavicle  is 
made.  The  artery  is  exposed  by  an  intermuscular  separation  of  the 
sterno-mastoid,  its  outer  sheath  nicked,  the  vessel  exposed  and  tem¬ 
porary  closure  made.  The  complete  skin  incisions  are  then  made,  the 
skin  reflected  back  over  the  entire  area  of  the  field.  The  sterno-mastoid 
is  divided,  the  internal  and  external  jugulars  are  secured,  tied  double 
and  divided  at  the  base  of  the  neck.  The  dissection  is  then  carried 
from  below  upward  into  the  deep  plane  of  the  neck  behind  the  lymphatic 
glands,  working  first  at  the  sides,  then  posteriorly,  carrying  upward  all 
the  fascia,  muscles,  veins,  fat,  and  connective  tissue  until  the  floor  of 
the  mouth  is  reached.  The  lower  jaw  is  then  divided  at  a  safe  distance 
on  each  side  of  the  growth.  The  floor  of  the  mouth  and  the  border 
of  the  tongue  are  then  similarly  divided,  completing  the  block. 

The  following  paragraphs,  which  deal  with  special  points  and  statistics 
of  operations,  are  taken  from  the  article  by  the  late  Sir  Henry  Butlin  in 
the  previous  edition  of  this  work. 

Special  considerations  connected  with  the  removal  of  the  diseased  portion  of 
the  tongue.  How  much  of  the  tongue  is  it  necessary  to  remove ?  On  this  question 
there  always  has  been  considerable  difference  of  opinion.  Nothing  less  than 
‘  removal  of  the  entire  tongue  ’  satisfied  certain  operators  thirty  years  ago,  and  it 
appears  to  be  still  the  practice  of  a  few  surgeons.  The  entire  tongue  is  not 
usually  removed  by  those  who  profess  to  perform  the  operation,  for  large  por¬ 
tions  of  the  muscles  attaching  the  tongue  to  the  jaw  or  hyoid  bone  are  habitually 
left  behind.  Removal  of  the  entire  tongue  does  not  guarantee  the  patient  from 
recurrence  in  the  floor  of  the  mouth  or  in  the  tonsillar  region,  which  areas  are 
much  more  likely  to  be  attacked  than  the  other  half  of  the  tongue.  In  addition, 
a  large  number  of  the  patients  would  be  deterred  from  submitting  to  operation 
if  they  expected  to  lose  the  ‘  entire  tongue  ’  for  cancers  of  small  or  moderate  size. 
It  has  been  my  own  practice  to  remove  the  disease  with,  if  possible,  about  Y\  inch 
of  adjacent  non-infected  tissues.  In  relation  to  this  point  the  statistics  of  the  late 
Sir  Henry  Butlin  1  show  the  following  results : — 
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Out  of  the  197  cases  operated  upon  by  him  there  were  99  in  which  there  was 
no  recurrence  in  the  tongue.  They  are  classified  as  follows : — 

Died  of  affection  of  the  glands  .......  39 

Died  of  affection  of  the  glands  on  the  other  side  of  the  neck  .  .  2 

Died  of  cancer  of  the  lungs  ........  1 

Died  of  cancer  of  the  other  border  of  the  tongue  ....  2 

Successful  ...........  55 

Total  ......  .  ...  99 

Professor  Kocher,1  in  support  of  limited  excision  for  limited  cancer  as 
against  removal  of  the  ‘  entire  tongue/  states  that  he  had  only  nine  local  recur¬ 
rences  in  thirty-eight  cases  of  recurrence  of  cancer  of  the  tongue. 

Special  considerations  connected  with  removal  of  the  lymph  glands.  Has 

the  removal  of  the  contents  of  the  anterior  triangle  thus  far  justified  the  practice 
as  a  routine  operation f 

The  following  table  of  Sir  Henry  Butlin  of  114  cases  in  which  he  removed  the 
contents  of  the  anterior  triangle  in  70,  and  did  not  remove  them  in  44  cases, 
charly  shows  the  advantage  of  removing  the  contents  of  the  anterior  triangle  as 
a  routine  operation. 


Analysis  of  Forty-four  Cases  in  which  the  Contents  of  the  Anterior 

Triangle  were  not  Removed 

To  these  should  be  added  8  cases  in  which  the  patients  returned  at  a  later 
period  for  removal  of  enlarged  glands,  which  were  not  intended  to  be  removed 
when  the  tongue  was  treated,  making  a  total  of  52  cases. 

Died  of  operation  .........  6 

Died  of  recurrence  in  the  mouth  (in  3  of  these  the  operation  was 
abandoned)  ..........  7 

Died  of  affection  of  glands  (in  5  of  these  the  glands  were  enlarged 
at  the  time  of  operation  on  the  tongue,  but  were  not  removed 
for  various  reasons)  .  .  .  .  .  .  .  15 

Died  of  cancer  of  opposite  border  of  tongue  .....  1 

Cases  not  countable  .........  3 

Successful  cases  ..........  12 

Total  ..........  44 

Iia  52  cases  there  were  23  (15  +  8)  in  which  the  glands  either  were  affected  at 
the  time  of  the  operation  (5)  or  became  affected  later  (18).  The  successful 
cases  were  12  in  number,  and  there  are  3  cases  still  not  countable.  Eight  of  the 
cases  in  which  the  glands  became  affected  afterwards  are  included  in  the  follow¬ 
ing  table : — 


1  Chirurg.  Opcrationslelire,  5th  ed.,  1907,  p.  605. 
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Analysis  of  Seventy  Cases  in  which  the  Contents  of  the  Anterior 

Triangle  were  Removed 

Died  of  the  operation  ........  6 

Lost  sight  of  after  operation  .......  1 

Died  of  recurrence  in  the  mouth  .......  9 


Died  of  recurrence,  uncertain  where  (in  one  of  these  the  glands 
could  not  be  entirely  removed ;  operation  abandoned)  ...  7 

Died  of  recurrence  in  the  glands  (in  one  of  these  the  submaxillary 
salivary  gland  was  left  and  the  disease  recurred  beneath  it;  in  the 
other  seven  cases  the  glands  were  enlarged  at  the  time  of  their 


removal,  and  in  five  of  these  they  were  demonstrably  cancerous)  8 
Died  of  cancer  on  the  opposite  side  of  the  tongue  1 

Died  of  affection  of  glands  on  opposite  side  of  neck  ...  2 

Died  of  other  diseases  within  three  years  .....  1 

Cases  not  countable  .  .  .  .  .  .  .  .  .11 

Successful  cases  .........  24 

Total  ..........  70 


The  number  of  patients  who  died  of  recurrence  in  the  glands  on  the  same  side 
is  only  eight,  but  it  is  probable  that  several  of  those  who  died  of  recurrence,  ‘  un¬ 
certain  where/  should  be  added  to  the  eight.  The  successful  cases  number 
twenty-four,  and  there  are  several  others  out  of  the  eleven  ‘  not  countable  ’  cases 
which  may  possibly  at  a  later  date  be  added  to  them. 

Should  the  operation  be  performed  in  every  case  of  cancer  of  the  tongue? 
May  not  the  very  early  cases  be  allowed  to  pass,  and  is  not  cancer  of  some  parts 
of  the  tongue  less  dangerous  in  this  respect  than  cancer  of  some  other  parts? 
Very  small,  and,  presumably,  recent  cancers  were  removed  in  eighteen  of  Sir 
Henry  Butlin’s  cases,  and  from  different  parts  of  the  tongue.  No  fewer  than  six 
of  the  patients  died  of  affection  of  the  glands  without  recurrence  in  the  mouth. 
One  of  the  smallest  cancers  v  was  successfully  removed  by  a  local  operation,  but 
proved  fatal  more  than  three  years  later  Dy  involving  the  corresponding  lymph 
glands. 

In  order  to  discover  the  influence  of  the  seat  of  the  primary  disease,  Sir  Henry 
Butlin  made  the  following  analysis  of  his  cases.  In  23  cases  out  of  his  entire 
series  of  197,  only  the  primary  disease  was  removed,  but  the  patients  remained 
free  from  recurrence  in  situ  and  from  affection  of  the  glands  (successful  cases). 


The  seat  of  the  disease,  roughly  noted,  was  as  follows: — 

Dorsum : 

Anterior 

•  •  • 

.  8 

Further  back  . 

•  0  0 

2 

Border : 

Near  the  tip 

0  •  • 

.  1 

At  various  points 

•  O  • 

•  4 

Beneath  the  border 

•  •  • 

•  7 

Tip : 

Under  surface 

•  •  • 

1 

Total 

. 

•  23 

1  Figured  in  the  Second  Scientific  Report 
45.  Fig'  35,  I9°5- 

of  the  Imperial 
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For  comparison  with  these  cases,  he  gives  23  cases  (between  the  87th  and  the 
T97th)  in  which  the  glands  were  not  removed,  but  became  affected  at  a  later 
period : — 


Dorsum  : 

Anterior  .......  4 

Border : 

Near  the  tip  ......  5 

At  various  points  .....  9 

Beneath  the  border  .....  2 

Frrenum  .......  2 

Extensive  disease  ......  I 

Total  .  .  ...  .  *23 


This  points  strongly  to  the  belief  that,  although  the  anterior  portion  of  the 
dorsum  of  the  tongue  may  perhaps  be  less  dangerous  to  the  lymph  glands  than 
any  other  part,  it  is  not  wise  to  act  as  if  it  were  so.  The  proper  course  is  to  re¬ 
move  the  lymph  glands  in  every  case  of  cancer  of  the  tongue  in  which  there  is 
reason  to  believe  the  patient  will  recover  from  the  operation. 

Is  there  any  advantage  in  postponing  the  removal  of  the  glands  until  they  are 
enlarged ?  The  great  hope  of  success  lies  in  early  removal  of  the  glands.  The 
operation  is  easier  and  the  results  are  better. 

In  support  of  this  Sir  Henry  Butlin  quotes  56  cases,  in  which  the  results  are 
known : — 

Glands  enlarged  at  the  time  of  operation,  34: 


Died  of  recurrence  in  the  neck  ...  7 

Successful  .  .  .  .  .  .  .II 

Glands  not  enlarged  at  the  time  of  operation,  22  : 

Died  of  recurrence  in  the  neck  1 

Successful  .......  13 


It  will  be  seen  that  the  evidence  is  largely  in  favour  of  not  deferring  the  opera¬ 
tion  until  the  glands  are  enlarged. 

In  the  single  case  of  recurrence  in  the  neck  iii  the  second  series,  the  sub¬ 
maxillary  salivary  gland  was  not  removed,  but  was  raised  up  for  the  removal  of 
the  glands  beneath  it.  Recurrence  took  place  in  the  lower  part  of  the  salivary 
gland,  presumably  due  to  affection  of  a  lymph  gland  which  had  been  overlooked. 

When  should  the  operation  on  the  lymph  glands  he  performed ?  In  the  absence 
of  a  decided  indication  to  the  contrary,  the  tongue  and  the  neck  should  not  be 
operated  on  at  the  same  time.  There  are  cases,  however,  of  small  cancers  and 
strong  patients,  in  whom  it  would  be  almost  absurd  to  operate  at  two  sittings. 
But,  in  most  cases,  the  double  operation  is  a  great  strain  upon  the  patient,  the 
neck  wound  is  liable  to  be  infected  and  suppurate,  and  the  risk  to  life  is  much 
greater  than  when  the  operation  is  performed  at  two  sittings.  As  a  rule,  the 
operation  on  the  tongue  should  take  place  first  and  the  operation  on  the  neck  as 
soon  as  the  wound  in  the  mouth  is  free  from  sepsis  and  the  patient  can  take  food 
easily.  But  there  are  cases  in  which  the  lymph  glands  may  be  advantageously 
treated  first;  when  the  external  carotid  artery  or  some  of  its  branches  can  be 
tied,  and  the  second  operation  thus  made  much  more  easy  and  less  dangerous. 
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Is  the  removal  of  the  contents  of  the  anterior  triangle  of  the  affected  side  as  a 
routine  operation  sufficient?  Removal  of  the  submaxillary  salivary  gland  should 
be  practised  in  every  case ;  the  dissection  carried  well  up  into  the  parotid  region, 
with  removal  of  the  lower  portion  of  the  parotid  salivary  gland  in  most  cases; 
and  the  lymph  glands  beneath  and  behind  the  sterno-mastoid  muscle  should  cer¬ 
tainly  be  removed  in  those  cases  in  which  the  lymph  glands  in  the  parotid  region 
are  affected. 

Some  surgeons  remove  the  contents  of  both  anterior  triangles  in  all  cases  in 
which  the  patient  will  submit  to  the  operation.  This,  in  my  opinion,  is  not  neces¬ 
sary.  The  following  conditions  appear  to  indicate  the  performance  of  the  opera¬ 
tion  on  both  sides  : — 

(i)  Those  cases  in  which  the  lymph  glands  on  both  sides  of  the  neck  are 
enlarged. 

(ii)  Those  cases  in  which  the  lymph  glands  are  affected  only  on  the  side  of 
the  neck  opposite  to  the  disease. 

(iii)  Those  cases  in  which  the  disease  is  seated  on  both  sides  of  the  tongue, 
or  in  which  it  reaches  to  the  middle  line  of  the  tongue. 

(iv)  Perhaps  it  ought  to  be  done  in  those  cases  in  which  microscopical  ex¬ 
amination  gives  reason  to  believe  that,  although  the  primary  disease  is  apparently 
only  of  small  extent  and  depth,  it  is  much  more  malignant  than  usual — when,  for 
instance,  columns  of  cancer-cells  are  found  running  deeply  down  between  the 
muscular  fibres. 

Removal  of  the  tissues  between  the  primary  disease  in  the  tongue  and  the 
lymph  glands.  It  may  be  said  that  the  aim  of  the  modern  surgery  of  cancer  is  to 
remove  the  primary  disease  and  the  lymph  glands,  together  with  the  intervening 
tissues,  whenever  this  is  possible.  It  is  quite  feasible  in  most  cases  of  cancer  of 
the  tongue,  and  the  reasons  why  it  is  not  generally  adopted  are  that  it  would 
necessitate  extensive  operation  on  the  tongue  in  every  case,  however  small  and 
limited  the  cancer,  and  that  the  large  wound  in  the  neck  would  almost  invariably 
become  septic  owing  to  its  communication  with  the  mouth.  In  spite  of  these  dis¬ 
advantages,  which  mean  a  larger  mortality  due  to  the  operation  and  much  greater 
permanent  impairment  of  the  mobility  of  the  tongue,  a  decided  leaning  towards 
this  method  on  the  part  of  some  of  the  surgeons  who  were  at  the  Congress  of  the 
International  Society  of  Surgeons  at  Brussels  in  1908  was  observed.  Sir  Henry 
Butlin  was  very  much  opposed  to  the  practice,  and  would  only  employ  it  in  those 
cases  in  which  the  primary  disease  passes  deeply  down  into  the  floor  of  the  mouth 
and  involves  the  bone,  the  salivary  gland,  and  other  structures.  The  operation  in 
separate  parts  is  at  present  justified  by  the  results  and  by  the  infrequency  with 
which  cancer  is  found  in  the  lymphatic  vessels  of  the  intervening  tissues. 
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OPERATIONS  UPON  THE  TONSIL 
By  George  E.  Waugh,  F.R.C.S. 

That  the  general  consensus  of  opinion  at  the  present  time  is  that 
the  complete  removal  of  the  tonsil  is  the.  end  to  be  attained  whenever 
operative  measures  are  necessary,  is  testified  to  by  the  large  number 
of  new  tonsil-holding  forceps,  new  blunt  dissecting  instruments,  and 
‘  new  ’  operations  of  tonsillectomy  that  have  been  described  in  print 
during  the  last  five  years.  References  in  the  literature  previous  to  this 
date  are  confined  almost  exclusively  to  descriptions  of  modifications  of 
the  guillotine  for  the  purpose  of  tonsillotomy,  to  the  value  of  the  snare 
and  the  galvano-cautery,  with  here  and  there  an  allusion  to  the  opera¬ 
tion  of  tonsillectomy  as  a  major  and  sanguinary  procedure  to  be  under¬ 
taken  as  a  last  resource.  This  complete  revolution  of  opinion  is  probably 
due  to  two  reasons.  The  recognition  of  the  extreme  gravity  and  the 
far-reaching  consequences  of  oral  sepsis,  of  which  tonsillitis  is  merely 
a  variety,  is  one.  The  other  is  that  complete  removal  of  the  tonsil 
can  now  be  effected  as  a  simple  surgical  procedure  which  is  neither  bloody 
nor  difficult. 

The  operation  of  tonsillectomy  by  dissection  is  a  simple  and  rapid 
procedure,  but  demands  for  its  success  a  rigid  attention  to  detail.  The 
preparation  of  the  patient  is  important.  A  preliminary  visit  to  the 
dentist  is  essential  for  the  stopping  or  extraction  of  carious  teeth,  and  no 
operation  upon  the  tonsils  should  be  undertaken  until  the  mouth  is 
quite  healthy  in  this  respect.  Starvation  immediately  before  the  operation 
must  be  avoided.  Its  influence  upon  the  occurrence  of  post-operative 
acetonsemia  has  already  been  determined,  and  that  influence  is  immeasur¬ 
ably  greater  in  operative  procedures  which  are  likely  to  be  followed  by 
a  forced  abstention  from  food  for  about  48  hours.  Before  an  operation 
to  be  performed  at  9  a.  m.  the  writer  is  accustomed  to  give  his  patients 
a  small  cup  of  tea  and  a  piece  of  dry  toast  at  7.30  a.  m.,  and  at  8  a.  m. 
three  lumps  of  loaf  sugar  or  a  tablespoonful  of  glucose.  Purgatives  and 
enemata  are  strictly  forbidden,  whilst  a  hypodermic  injection  of  a  small 
dose  of  morphine  and  atropin  is  given  one  hour  before  operation.  Chlor¬ 
oform  anaesthesia  must  be  used  to  ensure  an  immobile  field  of  operation. 
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The  presence  of  the  swallowing  and  coughing  reflexes  by  engorging  the 
pharyngeal  venous  plexus  induces  haemorrhage  from  the  tonsillar  bed 
that  is  not  only  an  embarrassment  to  the  operator  but  may  prove  a  source 
of  grave  danger.  The  anaesthesia  must  therefore  abolish  these  reflexes 
before  the  operation  is  begun.  Tests  applied  over  a  large  series  of  cases 
show  that  these  reflexes  are  frequently  absent  whilst  the  conjunctival 
reflex  is  present  and  that  their  absence  is  not  evidence  of  a  dangerous 


Fig.  246.  Tonsillectomy  by  Dissection.  A  small  embedded  tonsil  is  here  seen 

grasped  by  the  special  ring  forceps. 

depth  of  anaesthesia.  The  condition  of  the  pulse  and  respirations  are 
further  confirmatory  proof  of  this  statement. 

Operation.  With  the  patient  in  the  recumbent  position  a  small 
sandbag  is  placed  underneath  the  shoulders,  so  that  the  head  slopes 
backwards  sufficiently  to  cause  the  blood  shed  to  trickle  into  the  naso¬ 
pharynx,  and  at  the  same  time  to  avoid  congestion  by  gravity  of  the 
veins  of  the  head  and  neck.  A  modified  O' Dwyer's  gag  is  inserted  be¬ 
tween  or  behind  the  last  molar  teeth  and  the  tongue  is  held  and  drawn 
forward  out  of  the  mouth  by  a  fine  silk  thread  passed  through  the  tip.  In 
this  position  the  anaesthetist’s  hand,  flattened  against  the  gag  on  the  cheek, 
holds  it  back  in  position,  while  the  fingers  of  the  same  hand  hold  up  the 
symphysis  menti  and  if  necessary,  by  clipping  the  silk  thread  between 
them,  hold  forward  the  tongue.  His  other  hand  is  free  to  continue  the 
administration  of  the  chloroform  through  a  Junker’s  apparatus,  which 
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is  fitted  with  a  flexible  lead  tube  to  hang  unaided  from  the  corner  of  the 
mouth.  The  tonsil  is  then  seized  in  a  special  pair  of  ring  forceps  and 
drawn  inwards  towards  the  middle  line  so  that  it  bulges  beneath  the 
glosso-palatine  fold,  which  is  thereby  made  tense.  A  closed  pair  of 
long-handled  finely-toothed  forceps  is  then  driven  through  the  glosso- 
palatine  fold  as  close  to  its  free  edge  as  possible,  and  by  a  rapid  movement 
from  the  uvula  to  the  base  of  the  tongue  a  small  strip  of  the  fold  is  re¬ 
moved,  thus  revealing  the  capsule  of  the  tonsil  to  the  same  extent.  The 


Fig.  247.  Tonsillectomy  by  Dissection.  The  tonsil  has  been  pulled 
towards  the  middle  line  of  the  pharynx  so  that  the  size  of  the  embedded  portion 
is  now  seen  bulging  beneath  the  glosso-palatine  fold.  The  dotted  line  indicates 
the  incision  made  by  the  closed  finely-toothed  forceps,  and  corresponds  to  the  free 
edge  of  the  glosso-palatine  fold,  which  becomes  temporarily  obliterated  when  the 
tonsil  is  drawn  inwards. 

tonsil  is  then  steadied  by  the  toothed  forceps  whilst  a  firmer  grasp  is 
obtained  of  it  by  the  ring  forceps.  The  fold  is  now  pulled  outwards 
and  the  tonsil  inwards  at  the  same  time  so  that  the  whole  of  the  anterior 
surface  of  its  capsule  is  exposed.  The  capsule  properly  seen  is  a  clear 
bluish  membrane  and  the  blunt  dissection  should  not  be  proceeded  with 
until  this  appearance  is  evident  (see  Fig.  248).  If  the  tonsil  is  dis¬ 
sected  out  with  a  yellowish  layer  containing  fat  overlying  the  capsule 
sharp  haemorrhage  will  be  the  consequence,  as  this  is  not  the  proper  stra¬ 
tum  in  which  the  dissection  should  be  conducted.  The  separation  from 
the  pharyngo-palatine  fold  is  effected  by  blunt  dissection  with  the  closed 


TONSILLECTOMY 


495 


toothed  forceps  in  a  similar  manner,  by  passing  them  down  between  the 
capsule  of  the  tonsil  as  it  is  drawn  forwards  and  the  fold  itself.  The  dis¬ 
section  is  carried  forwards  to  the  base  of  the  tongue  and  if  necessary 
along  the  dorsum  of  the  tongue,  so  that  the  tonsil  is  removed  in  one  piece. 
The  blood-vessels  retract  immediately  into  the  muscular  wall  of  the 
pharynx,  and  the  haemorrhage  is  so  slight  that  it  is  no  unusual  event  to 
use  only  one  small  gauze  swab  to  each  tonsillar  bed  in  the  course  of  an 


Fig.  248.  Tonsillectomy  by  Dissection.  The  capsular  surface  of  the 
tonsil  is  now  exposed  by  drawing  the  cut  edge  of  the  glosso-palatine  fold  out¬ 
wards  with  the  toothed  forceps  at  the  same  time  as  the  tonsil  is  drawn  inwards 
by  the  ring  forceps. 

operation.  The  production  of  haemorrhage  in  tonsillectomy  is  due  to  a 
failure  to  carry  out  one  or  other  of  the  details  of  procedure  already 
enumerated.  Most  frequently  the  capsule  is  not  properly  identified 
before  the  dissection  is  proceeded  with,  or  such  an  imperfect  anaesthesia 
is  used  that  the  coughing  and  swallowing  movements  of  the  patient  pour 
out  blood  from  the  congested  pharyngeal  venous  plexus.  This  in  turn 
leads  to  a  cyanotic  condition  of  the  patient,  thereby  further  augmenting 
the  haemorrhage.  In  the  writer’s  series  of  7,000  cases  no  primary  haemor¬ 
rhage  has  ever  been  a  source  of  embarrassment,  whilst  secondary  haemor¬ 
rhage  is  unknown.  In  plethoric,  fat-necked  adults  or  those  with  thickened 
arteries,  it  is  of  value  to  clip  with  special  forceps  the  main  artery  of  the 


Fig.  249.  Tonsillectomy  by  Dissection.  The  tonsil  is  here  seen  with  its 
capsular  surface  exposed  after  blunt  dissection  by  the  closed  finely-toothed 
forceps.  The  main  artery  is  indicated  at  the  junction  of  the  upper  and  middle 
thirds  of  the  convex  surface,  secured  in  the  grasp  of  specially  curved  artery 
forceps. 

cated  cases  is  90  seconds.  To  state  the  average  duration  as  5  minutes  is 
probably  slightly  to  over-estimate  it.  Slight  difficulty  will  be  encoun¬ 
tered  in  the  removal  of  tonsils  with  dense  fibrous  adhesions  around  them 
as  the  result  of  previous  operations  with  the  guillotine  or  galvano-cautery, 
or  of  frequent  attacks  of  suppuration.  But  even  the  densest  adhesions 
are  not  a  source  of  real  difficulty.  Between  the  posterior  surface  of  the 
capsule  and  the  pharyngo-palatine  fold  an  isolated  dense  band  of  fibrous 
tissue  will  often  be  encountered  as  the  result  of  previous  abscess  forma¬ 
tion  when  the  pus  from  the  tonsil  has  made  its  way  through  the  fold. 
This  band  can  be  cut  safely  by  scissors  if  necessary.  Direct  traction  upon 
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tonsil  before  severing  it.  This  enters  the  convex  surface  of  the  tonsil  at 
the  level  of  the  junction  of  the  upper  and  middle  thirds.  On  drawing  the 
tonsil  inwards  and  the  glosso-palatine  fold  outwards  after  the  first  in¬ 
cision,  the  site  of  the  artery  is  easily  identified  by  looking  for  the  tor¬ 
tuous  veins  by  which  it  is  constantly  accompanied  (see  Fig.  249). 
The  total  duration  of  time  necessary  to  remove  both  tonsils  in  uncompli- 
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the  pharyngo-palatine  fold  should  be  avoided  as  much  as  possible,  since 
reflex  spasm  of  the  glottis  is  often  started  in  that  way.  This  may  be 
relieved  almost  instantaneously  by  relaxing  the  gag. 

Patients  should  be  kept  in  bed  for  the  next  few  days  after  the  opera¬ 
tion.  The  mouth  should  be  washed  out  frequently  with  a  weak  anti¬ 
septic  mouth  wash,  and  a  mixture  containing  chlorate  of  potash  and 
salicylate  of  soda  may  be  given  every  four  hours  after  the  first  day.  By 
these  means  the  temperature  seldom  reaches  ioo°  F.  even  when  pus  has 
been  present  in  a  tonsil.  An  additional  small  dose  of  morphine  should 
be  given  hypodermically  at  the  end  of  the  operation  while  the  patient 
is  still  on  the  operating  table  under  the  influence  of  the  anaesthetic,  to 
a  child  V20  gr.  and  to  an  adult  Vs  gr.  This  is  far  more  effective  in  relieving 
the  after-pain  than  is  the  administration  of  a  much  larger  dose  after  the 
patient  has  regained  consciousness. 

Ballenger,  of  Chicago,  has  consistently  advocated  the  complete  re¬ 
moval  of  the  tonsil  in  its  capsule  for  several  years  as  the  only  procedure 
of  value.  His  own  method  entails  the  use  of  a  sharp  scalpel  or  hooked 
knife  for  the  purpose  of  dissection.  He  records  six  cases  of  ‘  moderately 
severe  haemorrhage  ’  in  3,000  operations.  Another  slight  disadvantage 
'  is  the  use  of  an  ecraseur  or  snare  to  remove  the  base  of  the  tonsil. 
Pynchon  removes  it  by  cautery  dissection — a  method  with  little  to  recom¬ 
mend  it. 

To  Sluder  belongs  the  credit  for  pointing  out  that  with  a  modified 
Mackenzie  guillotine  the  tonsil  can  be  removed  entire  in  its  capsule  in 
a  certain  number  of  cases.  Ballenger  states  that  this  method  is  applicable 
to  only  75  per  cent,  of  all  cases  and  that  it  is  accompanied  by  considerable 
haemorrhage.  Pybus  and  Willis  have  extended  the  scope  and  improved 
the  details  of  Sluder’s  method,  so  that  in  their  own  words,  ‘  By  a  special 
method  of  using  the  guillotine  we  are  able  in  nearly  50  per  cent,  of  all 
cases  to  enucleate  the  tonsil  complete  in  its  capsule  in  one  piece.  In 
other  cases  it  is  possible  to  remove  the  tonsil  in  two  or  more  pieces.  In 
some  few  cases  removal  has  been  incomplete.’  They  estimate  their  total 
number  of  failures  to  effect  complete  removal  at  3  per  cent.  For  these 
cases  and  for  adults  they  advocate  the  dissection  method  as  described 
by  the  writer. 

In  post-operative  haemorrhage  Ballenger  advocates  the  local  applica¬ 
tion  of  styptics,  of  a  special  pressure  clamp,  or,  if  necessary,  ligature  of 
the  external  carotid  artery.  In  no  instance  in  the  writer’s  experience 
have  any  of  these  measures  been  necessary.  One  case  of  post-operative 
haemorrhage  in  which  the  tonsils  had  been  inadvertently  removed  from 
a  haemophiliac  by  another  operator  came  under  his  notice.  The  child 
was  admitted  to  hospital  some  six  hours  after  the  operation,  having  bled 
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steadily  all  the  time.  An  anaesthetic  was  immediately  administered  so 
as  to  abolish  the  pharyngeal  reflexes  and  to  enable  the  site  of  the  opera¬ 
tion  to  be  carefully  reviewed.  It  was  then  quite  easy  to  see  that  a  steady 
oozing  was  occurring  from  both  tonsillar  beds  over  their  entire  surface, 
and  that  the  haemorrhage  was  not  due  to  the  spouting  from  a  solitary 
vessel.  The  folds  of  the  fauces  were  transfixed  by  mattress  sutures  of 
stout  catgut  and  then  firmly  approximated  by  tightening  the  stitches. 
The  bleeding  stopped  immediately  and  the  patient  made  a  rapid  recovery. 
To  attempt  to  control  haemorrhage  after  operations  upon  the  tonsils 
under  a  local  anaesthetic  or  under  a  light  general  anaesthetic  is  a  waste  of 
time  and  a  grave  danger  to  the  patient,  likely  to  lead  to  disaster. 


CHAPTER  IV 


OPERATIONS  FOR  PHARYNGEAL  ABSCESS 
By  George  E.  Waugh,  M.D.,  F.R.C.S. 

A  careful  recognition  of  the  type  of  pharyngeal  abscess  present  is 
an  essential  preliminary  to  its  treatment  by  surgical  measures.  These 
abscesses  may  arise  as  the  sequel  of  disease  of  the  vertebral  column  or 
independently.  Their  clinical  characteristics  are  quite  distinct,  so  that  it 
is  not  a  matter  of  difficulty  to  assign  any  abscess  to  its  proper  group. 
The  importance  of  a  correct  classification  is  emphasized  by  the  need  of 
the  different  types  of  abscesses  for  diametrically  opposed  surgical  pro¬ 
cedures. 

'  OPERATIONS  FOR  PHARYNGEAL  ABSCESSES  ARISING 
FROM  DISEASE  OF  THE  VERTEBRAL  COLUMN 

These  are  the  only  abscesses  of  the  pharynx  which  occupy  a  truly 
median  position  upon  the  posterior  wall,  with  a  free  edge  on  either  side, 
equidistant  from  the  lateral  walls  of  the  pharynx.  Nearly  all  abscesses 
of  spinal  origin  are  of  a  tuberculous  nature.  The  successful  surgical 
treatment  of  a  tuberculous  abscess,  apart  from  the  natural  resistance  of 
the  patient  to  the  spread  of  the  disease,  depends  upon  the  complete  re¬ 
moval  of  the  lining  of  the  abscess  cavity,  together  with  its  liquid  contents, 
and  upon  the  avoidance  during  the  process  of  the  introduction  of  other 
pathogenic  organisms.  To  comply  with  this  last  condition,  all  opera¬ 
tions  upon  these  abscesses  must  be  performed  through  the  tissues  of  the 
neck  with  scrupulous  attention  to  the  details  of  surgical  cleanliness. 

An  incision  is  made  along  the  anterior  border  of  the  sterno-mastoid 
muscle  through  the  deep  cervical  fascia  until  the  carotid  sheath  with  its 
contents  has  been  exposed  above  the  level  of  the  omo-hyoid  muscle. 
The  sheath  is  pulled  aside,  either  outwards  or  inwards,  so  that  the  trans¬ 
verse  processes  of  the  cervical  vertebrae  are  exposed  with  the  rectus 
capitis  anterior  arising  from  them.  The  lateral  wall  of  the  pharynx 
is  then  evident,  and  a  pair  of  sinus  forceps  thrust  into  the  interval  be¬ 
tween  it  and  this  muscle  will  readily  enter  the  abscess  cavity.  The  open¬ 
ing  must  be  enlarged  and  the  cavity  scraped  out  gently  with  a  Barker's 
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flushing  gouge,  taking  care  not  to  perforate  the  pharyngeal  wall.  Some¬ 
times  a  sequestrum  can  be  removed  in  this  way  from  one  of  the  bodies 
of  the  vertebrae.  The  cavity  may  be  filled  with  a  sterilized  emulsion  of 
iodoform  or  with  Beck’s  bismuth  paste,  and  the  wound  in  the  neck 
must  be  closed  without  drainage.  This  procedure  must  be  repeated 
whenever  the  abscess  re-forms,  and  provided  that  sinus  formation  is 
avoided,  a  cure  is  likely  to  result.  If  the  abscess  has  been  allowed  to 
reach  such  a  size  that  it  is  pointing  in  the  neck,  either  in  the  anterior 
or  posterior  triangle,  the  surface  incision  must  be  modified  to  suit  the 
necessities  of  the  case.  Otherwise  the  method  of  treatment  is  the  same. 

OPERATIONS  FOR  ACUTE  RETRO-PHARYNGEAL 

ABSCESS 

Acute  retro-pharyngeal  abscess  is  the  name  applied  by  tradition  to 
those  abscesses  of  the  pharynx  which  do  not  arise  from  the  vertebral 
column.  These  abscesses  must  further  be  subdivided  into  those  of 
intra-pharyngeal  origin  and  those  of  extra-pharyngeal  origin,  a  distinc¬ 
tion  of  importance  in  determining  the  type  of  operation  to  be  under¬ 
taken.  The  former  are  the  result  of  the  spread  of  infective  material 
from  a  tonsil  through  the  pharyngo-palatine  arch  into  the  lateral  wall  of 
the  pharynx.  Quite  rarely  they  arise  high  up  on  the  lateral  wall  of  the 
pharynx  as  the  result  of  inflammatory  changes  occurring  in  relation  with 
a  mass  of  adenoids.  The  extra-pharyngeal  abscesses  are  the  result  of 
inflammatory  changes  occurring  in  the  deep  cervical  glands  leading  to 
abscess  formation  in  the  deepest  gland  of  the  set  lying  against  the  pharyn¬ 
geal  wall.  As  a  consequence  the  lateral  pharyngeal  wall  is  pushed  in¬ 
wards  by  a  fluctuating  swelling,  which  bulges  into  the  cavity  of  the 
pharynx  on  one  side.  Intra-pharyngeal  abscesses  must  therefore  be 
treated  by  incision  through  the  mucous  lining  of  the  pharynx,  and  extra- 
pharyngeal  abscesses  by  external  operation  through  the  tissues  of  the 
neck.  At  the  earliest  sign  of  the  appearance  of  fluctuation  an  operation 
must  be  performed.  Under  a  light  general  anaesthesia,  an  incision  is 
made  into  the  abscess  by  means  of  a  guarded  scalpel.  The  patient  is 
placed  in  the  recumbent  position  with  a  sand-bag  under  the  shoulders,  al¬ 
lowing  the  head  to  rest  slightly  backwards  upon  the  operating  table.  A 
gag  is  inserted  behind  or  between  the  last  molar  teeth  and  the  tongue  is 
held  out  by  means  of  a  silk  thread  passed  through  the  tip.  With  the  in¬ 
dex  finger  of  the  left  hand  as  a  guide,  an  incision  into  the  abscess  is  made 
from  below  upwards,  so  as  to  open  its  cavity  over  the  whole  length  of 
its  vertical  axis.  It  is  important  that  the  incision  should  be  made  of  this 
length,  otherwise  a  ‘  watch-pocket  ’  is  formed  by  the  lower  part  of  the 
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unopened  abscess  cavity,  which  subsequently  is  drained  imperfectly, 
and  by  permitting-  suppuration  to  continue,  may  lead  to  the  spread  of 
the  inflammation  down  the  wall  of  the  pharynx,  with  the  possibility 
of  infection  of  the  mediastinum  as  a  remote  complication.  If  the 
abscess  is  very  large,  a  small  incision  into  its  wall  should  be  made  first 
of  all  to  allow  the  pus  to  escape,  and  it  may  be  necessary  to  hang  the 
head  and  neck  of  the  patient  over  the  edge  of  the  table  to  prevent 
flooding  by  the  amount  of  septic  fluid  liberated.  When  this  has  all 
been  carefully  mopped  away,  the  incision  must  be  extended  to  the  proper 
length  by  introducing  the  blunt  ends  of  a  pair  of  curved  scissors 
through  the  opening  in  the  wall  of  the  abscess,  and  then  cutting  upwards 
and  downwards  to  the  extreme  limits  of  the  abscess  cavity.  Subse¬ 
quently,  the  throat  should  be  syringed  out  two  or  three  times  daily 
with  warm  boric  lotion,  and  the  patients  may  be  given  any  food  which 
they  feel  inclined  to  swallow.  At  the  end  of  about  a  fortnight  the  tonsils 
should  be  dissected  out  and  the  adenoids  removed  to  prevent  any  repeti¬ 
tion  of  a  similar  trouble. 

It  is  quite  obvious  that  the  method  of  operating  described  above  is 
unsuitable  to  abscesses  of  extra-pharyngeal  origin,  when  their  mode  of 
,  formation  is  considered.  In  these  cases,  the  enlarged  glands  in  the  neck 
must  be  removed  by  dissection  until  the  abscess  cavity  in  the  deepest 
gland  is  reached.  This  may  sometimes  be  removed  entire  without  burst¬ 
ing;  but  as  a  rule  it  is  so  adherent  to  the  constrictor  muscles  of  the 
pharynx  as  to  render  that  impossible.  The  lining  cavity  should  there¬ 
fore  be  removed  systematically  with  a  sharp  spoon  or  with  a  pair  of 
Lane’s  biting  forceps,  and  the  wound  in  the  neck  then  closed  with  a 
small  drainage  tube  inserted  down  to  the  site  of  the  abscess.  As  a  rule 
this  can  be  removed  at  the  end  of  forty-eight  hours,  resulting  in  the 
healing  of  the  wound  by  first  intention. 

In  a  large  number  of  cases  under  the  care  of  the  writer,  between 
seventy  and  eighty  altogether,  no  complications  have  ever  followed  the 
adoption  of  these  procedures  for  the  operative  treatment  of  pharyngeal 
abscesses.  The  old  controversy  as  to  whether  such  an  abscess  should 
be  opened  through  the  mouth  or  through  the  neck  clearly  arose  from 
an  imperfect  classification  of  the  types  of  pharyngeal  abscesses  to  be 
dealt  with.  With  a  proper  classification  the  method  is  obvious. 


CHAPTER  V 


OPERATIONS  FOR  MALIGNANT  DISEASE  OF  THE  ORAL 
AND  LARYNGEAL  PARTS  OF  THE  PHARYNX 

By  Wilfred  Trotter,  M.S.  (Lond.),  F.R.C.S.  (Eng.) 

Captain  R.A,M.C.(T.) 

The  oral  and  laryngeal  parts  of  the  pharynx  present  such  resem¬ 
blances  as  to  the  treatment  of  the  diseases  to  which  they  are  subject  that 
they  are  conveniently  treated  together.  The  term  pharynx  as  used  in 
this  article  will  refer  to  these  two  parts  only  unless  otherwise  specified. 
The  surgery  of  malignant  disease  of  the  pharynx  presents  many  special 
difficulties  which  may  be  classified  under  the  headings  of  (i)  the  eradica¬ 
tion  of  the  disease;  (2)  the  danger  of  the  operation;  and  (3)  the  mutila¬ 
tion  and  disability  due  to  the  operation. 

As  to  the  eradication  of  the  disease,  it  may  be  stated  that  as  regards 
the  epitheliomata — by  far  the  most  frequent  form  of  disease — the  ordi¬ 
nary  methods  of  surgery  are  as  adequate  here  as  elsewhere.  That  is  to 
say,  the  removal  of  early  or  only  moderately  advanced  tumours  with  a 
margin  of  R?  to  in.  of  healthy  surrounding  tissue  will,  in  the  great 
majority  of  cases,  secure  freedom  from  local  recurrence.  Advanced 
tumours  do  not  follow  this  rule  and  always  demand  special  treatment,  if 
they  are  to  be  attacked  at  all.  A  systematic  gland  operation  should  be 
done  in  every  case.  It  is  sometimes  found  that  a  unilateral  gland  dis¬ 
section  proves  to  be  adequate;  extended  experience,  however,  indicates 
that  a  bilateral  dissection  must  be  looked  upon  as  the  normal  procedure. 

There  are  two  causes  of  failure  in  eradicating  the  primary  disease 
which  are  special  to  the  pharynx,  viz.  recurrence  by  implantation  and 
retro-pharyngeal  lymphatic  recurrences. 

Implantation  recurrences  are  not  very  uncommonly  seen  in  cases 
of  carcinoma  of  the  epiglottis  when  a  growth  appears  on  the  posterior 
wall  of  the  pharynx  exactly  opposite  the  primary  one.  Another  mani¬ 
festation  of  what  appears  to  be  a  somewhat  similar  process  is  the  appear¬ 
ance  of  one  or  more  growths  scattered  along  the  pharynx  or  oesophagus 
below  the  primary  one.  It  is  difficult  to  be  sure  that  such  growths  have 
not  been  due  to  spread  in  the  lymph  vessels,  but  many  have  an  appearance 
suggestive  of  implantation  and  resembling  the  similar  well-known  occur¬ 
rence  of  multiple  growths  in  the  colon  secondary  to  ileocaecal  tumours. 

Lymphatic  recurrence  behind  the  pharynx  is  rather  prone  to  occur. 
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It  may  be  a  good  deal  higher  up  than  the  primary  growth,  and  in  such 
a  situation  as  to  suggest  that  there  have  been  infected  lymph  glands  which 
could  scarcely  have  been  reached  by  the  most  radical  gland  dissection. 

The  dangers  of  the  operation  are  almost  entirely  those  of  infection. 
Pneumonia  is,  of  course,  invariably  and  solely  due  to  aspiration  of  in¬ 
fective  material  into  the  lungs.  The  only  precaution  against  it  which  has 
any  value  is  the  performance  of  laryngotomy  or  tracheotomy  at  the 
earliest  possible  moment  of  the  operation  and  the  plugging  of  the  wind¬ 
pipe  above.  Direct  infection  of  the  wound  is  undoubtedly  the  most 
serious  danger.  Essentially  it  is  dependent  on  the  normal  presence  of 
virulent  organisms  in  the  mouth,  for  wounds  of  the  naso-pharynx  are 
very  little  liable  to  serious  infections,  whereas  wounds  of  the  mouth,  the 
oral  and  laryngeal  parts  of  the  pharynx,  and  the  oesophagus  are  all  liable 
to  such.  The  anatomical  features  of  the  pharynx  make  infections  in 
these  regions  much  more  serious  than  similar  infection  in  the  mouth. 

The  primary  source  of  infection  is  the  mouth,  but  secondarily  the 
ulcerated  surface  of  the  growth  becomes  a  further  source.  Consequently 
the  degrees  of  sepsis  in  the  mouth  and  the  extent  and  foulness  of  the 
ulceration  are  important  factors  in  determining  the  dangers  of  a  given 
,  operation.  A  clean  edentulous  condition  of  the  mouth  undoubtedly 
influences  the  prospect  of  success  more  favourably  than  any  other  fea¬ 
ture  of  the  case,  and  conversely  the  presence  of  teeth,  even  if  apparently 
quite  healthy,  is  a  decidedly  unfavourable  influence.  It  is  doubtful 
whether  an  operation  should  be  undertaken,  at  any  rate  in  an  elderly 
person,  without  a  preliminary  clearance  of  the  mouth. 

A  wound  exposed  to  contact  with  oral  mucus  always  becomes  infected, 
and  the  infection  runs  a  fairly  well  defined  course.  It  causes  sloughing 
of  the  raw  surface  and  a  good  deal  of  inflammatory  reaction  in  the 
surrounding  tissue.  If  the  surface  is  quite  open  there  is  little  tendency 
to  spreading  of  the  inflammation.  For  the  first  three  or  four  days 
there  is  sloughing  and  serous  discharge ;  in  about  a  week  suppuration 
is  well  established  and  by  the  tenth  day  the  sloughs  have  usually  sepa¬ 
rated,  leaving  a  clean  granulating  wound  which  seems  quite  immune 
from  reinfection. 

The  dangers  occurring  in  the  process  of  healing  are  as  follows : 

1.  Acute  septicaemia.  This  is  not  very  uncommon,  and  is  espe¬ 
cially  likely  to  occur  when  a  very  large  wound  is  left  exposed  to  infective 
material  and  when  the  mouth  and  tumour  are  highly  septic.  It  seems 
especially  common  after  operations  during  which,  on  account  of  im¬ 
perfect  access  or  want  of  care,  the  wound  is  grossly  befouled  during  the 
actual  operation.  It  is  a  wholly  irremediable  complication  and  is  often 
fatal  in  forty-eight  hours. 
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2.  Secondary  haemorrhage.  This  is  fairly  common  unless  special 
precautions  are  taken.  It  occurs  almost  invariably  between  the  eighth 
and  tenth  days,  while  the  sloughs  are  separating  and  everything  seems  to 
be  progressing  well.  It  is  a  very  fatal  complication — usually  through 
flooding  of  the  air-passages  with  blood. 

3.  Spreading  cellulitis.  This  is  the  most  serious  danger  of  opera¬ 
tions  on  the  laryngeal  part  of  the  pharynx.  Any  pocketing  or  imperfect 
drainage  of  the  wound  is  likely  to  cause  it.  A  diffuse  sloughing  cellulitis 
spreads  along  the  areolar  planes  about  the  oesophagus  and  readily  reaches 
the  mediastinum.  It  is  a  very  fatal  complication,  but  occasionally  can 
be  checked  by  energetic  treatment.  As  a  rule  it  causes  death  in  from 
ten  days  to  a  fortnight. 

The  question  of  mutilation  and  disability  resulting  from  the  operation 
can  be  dealt  with  only  in  relation  to  the  different  operative  procedures. 

PRINCIPLES  GUIDING  THE  DESIGNING  OF  OPERATIONS 

There  are  certain  general  requirements  which  are  so  important  that 
they  should  receive  individual  consideration  in  dealing  with  each  case. 
They  need  be  stated  here  only  in  summary  form. 

(a)  Preliminary  disinfection.  Cleansing  of  the  mouth  is  the  most 
important  measure.  By  far  the  most  efficient  method  is  the  removal 
of  all  the  teeth,  and  whenever  practicable  this  should  certainly  be  done. 
To  get  the  full  advantage  of  it  the  tooth  sockets  should  be  allowed  to 
heal  before  the  main  operation  is  undertaken,  and  during  the  extraction 
of  teeth  every  precaution  should  be  taken  to  inflict  a  minimum  of  in¬ 
jury.  During  the  operation  as  soon  as  the  growth  is  fully  exposed  its 
surface  should  be  seared  with  the  actual  cautery.  It  is  not  usual  for 
thorough  disinfection  to  be  possible  by  this  means,  but  a  good  deal  can 
often  be  done. 

The  wound  throughout  the  operation  must  be  as  fully  protected  as 
possible  from  contact  with  mucus  from  the  pharynx. 

( b )  Freedom  of  access  to  the  tumour.  A  distinct  step  of  the 
operation  should  be  free  exposure  of  the  growth  before  any  attempt  to 
remove  it  is  begun.  This  principle  is  absolutely  cardinal  in  the  provision 
of  the  best  chance  of  eradicating  the  disease,  preventing  serious  infection, 
and  limiting  mutilation.  Nothing  encourages  failure  more  certainly  than 
the  confusion  of  the  procedure  of  access  with  the  procedure  of  removal. 

(c)  Local  removal  of  the  tumour  in  accordance  with  the  patho¬ 
logical  necessities  of  the  case  rather  than  in  accordance  with  the  sup¬ 
posed  anatomical  necessities  of  the  part.  An  operation  should  never  be 
undertaken  with  the  design  of  removing  a  given  organ,  but  always  with 
that  of  eradicating  a  given  tumour. 
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(d)  Closure  of  the  wound  or  wounds  in  the  pharynx.  This  is 
by  far  the  most  efficient  means  of  preventing  serious  infections.  Some¬ 
times  it  can  be  done  by  direct  suturing,  in  other  cases  the  loss  of  sub¬ 
stance  in  the  pharynx  must  be  made  good  by  a  skin  flap.  In  both  cases 
the  main  object  is  the  protection  of  the  tissues  from  contact  with 
pharyngeal  mucus.  Valuable  as  is  wound  closure  as  a  method  of  limiting 
or  preventing  infection,  it  must  be  used  carefully  and  with  a  knowledge 
of  the  necessary  conditions,  otherwise,  by  causing  pocketing  and  imper¬ 
fect  drainage,  it  may  actually  increase  the  danger  of  serious  infection. 

The  invariable  effect  of  contact  of  pharyngeal  mucus  with  any  raw 
surface  is  to  cause  sloughing.  Hence,  if  in  closing  the  pharynx  or 
stitching  a  flap  of  skin  into  it  the  ordinary  edge-to-edge  method  of  stitch¬ 
ing  is  used,  as  in  closing  a  skin  wound,  it  will  be  found  that  a  slough 
forms  along  each  margin  of  the  line  of  suture.  To  avoid  this  disappoint¬ 
ing  and  sometimes  very  dangerous  complication,  wide  surfaces  must  be 
brought  together  by  mattress  sutures,  skin  and  mucous  membrane,  for 
example,  being  united  very  much  in  the  same  way  as  segments  of  bowel 
are  brought  together,  end-to-end,  the  raw  surface  in  the  first  case  cor¬ 
responding  with  the  peritoneal  in  the  second. 

0 

VARIETIES  OF  PHARYNGEAL  TUMOURS 

For  the  purposes  of  the  operating  surgeon  the  great  majority  of  cases 
of  malignant  disease  of  the  oral  and  laryngeal  parts  of  the  pharynx  can 
be  classified  in  four  groups,  according  to  the  anatomical  site  of  the 
tumour  and  the  operation  needed  for  the  removal  of  it.  Four  principal 
standard  operations  are  therefore  to  be  described,  and  it  will  be  found 
that  practically  every  case  of  pharyngeal  tumour  that  is  met  with  can  be 
satisfactorily  attacked  by  one  or  another  of  them.  A  thorough  grasp  of 
these  clinical  types  is  extremely  important,  as  a  failure  to  recognize  the 
true  nature  of  a  tumour  and  its  actual  place  of  origin  may  lead  to  the 
adoption  of  an  unsuitable  method  which  will  prove  a  serious  handicap 
to  the  surgeon  and  lead  to  unnecessary  mutilation,  or  even  failure  to 
complete  the  operation. 

The  grouping  of  tumours  which  I  have  found  of  most  practical  value 
is  the  following  : — 

1.  Tumours  of  the  oropharyngeal  group.  This  group  includes 
endothelioma,  lymphosarcoma,  and  epithelioma  of  the  tonsil  itself,  and 
certain  epitheliomata  starting  in  the  immediately  adjacent  parts,  such 
as  the  glosso-palatine  arch  and  the  tongue  at  the  attachment  of  the  glosso- 
palatine  arch. 

The  well-marked  group  of  epithelioma  of  the  base  of  the  tongue  falls 
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anatomically  into  this  group.  It  is  not,  however,  dealt  with  in  this 
article.  (See  Operations  on  the  Tongue.) 

2.  Tumours  of  the  epilaryngeal  group.  Experience  shows  that 
there  is  a  fairly  distinct  class  of  tumours  which  start  upon  the  epiglottis 
or  arytaeno-epiglottic  fold.  They  are  all  epitheliomata,  and,  having  no 
special  tendency  to  invade  the  larynx,  can  in  their  earlier  stages  be  dealt 
with  by  a  local  operation  without  laryngectomy. 

3.  Tumours  of  the  recessus  piriformis.  These  are  among  the 
most  serious  of  all  pharyngeal  tumours  because  they  are  apt  to  escape 
diagnosis  until  a  late  stage.  They  are  epitheliomata  and,  although 
primarily  pharyngeal,  always  involve  the  skeleton  and  soft  parts  of  the 
larynx  very  early. 

4.  Tumours  of  the  hypopharyngeal  group.  This  group  is  defined 
as  including  all  tumours  of  the  laryngeal  part  of  the  pharynx  which  do 
not  in  their  early  stages  involve  the  larynx.  They  may  begin  on  the 
posterior  or  lateral  wall  as  high  as  the  epiglottis  or  on  the  anterior  wall 
behind  the  cricoid.  Many  of  these  tumours  come  within  the  group  of 
so-called  ‘  post-cricoid  carcinoma.’  This  is  not  a  good  name,  because 
operative  experience  shows  that  an  exactly  post-cricoid  localization  is 
not  particularly  common.  In  my  own  experience  the  lateral  wall  is  as 
common  a  starting-place  as  any.  All  tumours  of  this  group  are  epithe¬ 
liomata.  In  their  later  stages  they  tend  to  involve  the  larynx,  the  whole 
circumference  of  the  pharynx,  and  to  extend  along  the  oesophagus.  The 
last  mode  of  extension  is  very  common,  and  soon  puts  the  case  beyond 
the  reach  of  operation. 

OPERATIONS  FOR  THE  REMOVAL  OF  TUMOURS  OF 
THE  OROPHARYNGEAL  GROUP1 

Endotheliomata  and  lymphosarcomata  of  the  tonsil  are  extremely 
difficult  to  cure  by  operation,  unless  they  are  dealt  with  at  a  stage  when 
diagnosis  is  scarcely  possible.  Both  tend  to  involve  lymph  glands  at 
an  early  stage,  and,  once  this  has  occurred,  it  is  doubtful  if  cure  is 
ever  possible.  In  this  respect  these  tumours  contrast  remarkably  with 
epitheliomata,  which  quite  frequently  remain  curable  by  operation  long 
after  lymphatic  invasion  has  occurred.  One  feature  which  adds  greatly 
to  the  difficulties  of  early  diagnosis  and  successful  treatment  of  the  endo¬ 
theliomata  is  their  liability  to  inflammation  and  suppuration.  It  is  per- 

1  The  descriptions  of  operations  in  this  and  the  subsequent  sections  refer  only 
to  procedures  of  which  the  author  has  personal  experience.  The  scheme  of  opera¬ 
tions  presented  has  been  found  to  contain  methods  suitable  for  attacking  all 
forms  of  epithelioma  of  the  pharynx  which  have  been  met  with  in  the  author’s 
practice.  In  the  interests  of  simplicity  it  has  been  thought  undesirable  to  give 
alternative  methods  of  dealing  with  tumours  of  the  same  group. 
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haps  this  which  favours  the  early  and  extensive  gland  involvement  which 
is  so  common. 

Epithelioma  is  undoubtedly  the  commonest  tumour,  and  the  treat¬ 
ment  differs  according  to  the  stage  of  the  disease. 

1.  If  the  disease  is  strictly  limited  to  the  tonsil  itself  an  intra-buccal 
operation  should  be  done,  followed,  of  course,  by  the  bilateral  gland 
operation.  The  choice  of  this  method  of  treatment  should  not  be  made 
unless  the  limitation  of  the  disease  can  be  certainly  established. 

2.  The  operation  usually  necessary,  and  the  one  that  should  be 
chosen  in  all  cases  where  it  is  doubtful  if  the  disease  is  limited  to  the 
tonsil,  is  a  much  more  serious  one.  Free  longitudinal  access  is  needed, 
and  can  only  be  obtained  after  the  mandible  has  been  divided  just  in 
front  of  the  masseter.  In  many  cases  the  cervical  lymph  glands  will 
already  be  seriously  involved. 

INTRA-BUCCAL  EXCISION  OF  TONSILLAR  TUMOURS 

Preliminary  laryngotomy  should  always  be  done.  The  pharynx  is 
then  plugged  and  the  cheek  split  backwards  from  the  angle  of  the  mouth 
parallel  with  the  base  of  the  jaw  to  the  anterior  edge  of  the  masseter  on 
The  same  side  as  the  tumour.  The  latter  can  now  be  fully  inspected  and 
its  extent  made  out.  The  tonsil  should  never  be  enucleated,  but  should 
be  cut  out  with  a  margin  of  healthy  surrounding  tissues  oi  to  J/2 
inch.  Great  care  should  be  taken  to  get  the  full  margin  below.  It  is  not 
necessary  to  remove  much  of  the  soft  palate,  and  care  should  be  taken 
to  avoid  inadvertently  cutting  at  all  widely  into  this,  as  a  permanent 
modification  of  the  voice  may  be  thereby  and  unnecessarily  produced. 

The  wound  in  the  pharynx  left  by  such  an  operation  can  always 
be  completely  stitched  up.  The  stitches  should  be  of  catgut  and  should 
pick  up  the  base  of  the  wound  so  that  broad  surfaces  are  brought  to¬ 
gether  and  no  cavity  is  left  behind. 

The  cut  surfaces  of  the  cheek  should  have  been  protected  during 
the  operation  by  having  gauze  stitched  over  them  or  by  the  temporary 
suturing  of  skin  and  mucous  membrane.  The  final  stitching  up  of  the 
cheek  needs  care  if  rapid  union  is  to  be  obtained  and  scarring  minimized. 
For  the  latter  purpose  it  is  essential  that  no  cavity  be  left  between  the 
skin  and  mucous  membrane ;  hence  two  or  three  mattress  sutures  are 
necessary  on  both  the  skin  and  the  mucous  aspects.  By  these  stitches 
the  surfaces  of  contact  of  the  wound  are  made  very  broad  and  the 
subsequent  cicatrization  cannot  produce  a  depressed  scar.  The  laryn¬ 
gotomy  tube  is  removed  at  the  end  of  the  operation.  No  dressing  is 
applied  to  the  cheek,  but  the  wound  is  left  to  dry.  Healing  is  usually 
very  rapid,  and  the  gland  operation  can  be  done  in  a  week. 
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TRANSMANDIBULAR  EXCISION  OF  TONSILLAR  TUMOURS 

In  cases  where  this  is  necessary  the  question  of  whether  the  primary 
growth  or  the  glands  should  be  attacked  first  always  arises. 

The  patients  are  usually  elderly  men  subjects  of  arterial  and  renal 
disease  and  frequently  of  the  effects  of  chronic  alcoholism;  the  growth 
is  the  seat  of  a  deep  and  extremely  foul  ulcer,  which,  owing  to  the  ten¬ 
dency  to  downward  extension,  is  probably  very  close  to  the  upper  opening 
of  the  larynx.  The  consequence  is  that  a  prolonged  gland  operation 
before  the  primary  growth  has  been  removed  is  extremely  likely  to  be 
followed  by  pneumonia,  which  is  practically  always  fatal.  In  my  experi¬ 
ence  an  extensive  preliminary  gland  dissection  is  much  more  likely  to 
be  the  cause  of  pneumonia  than  is  the  removal  of  the  primary  growth. 
The  gland  operation  can  scarcely  ever  be  carried  out  without  considerable 
and  persistent  impairment  of  the  airway  during  the  procedure.  Restric¬ 
tion  of  the  airway  of  course  greatly  increases  the  force  of  aspiration  at 
the  upper  opening  of  the  larynx,  and  this  leads  to  the  inhalation  of  septic 
matter  from  the  ulcer,  and  consequent  pneumonia.  Nevertheless,  it  is 
necessary  that  the  glands  should  be  done  first,  because  the  division  of 
the  jaw  and  the  almost  necessary  infection  of  some  part  of  the  wound 
left  by  removal  of  the  primary  growth  usually  delay  healing  for  several 
weeks,  during  which,  of  course,  the  glands  cannot  be  touched.  Again, 
the  scarring  following  such  a  wound  interferes  with  the  clean  dissection 
which  is  so  desirable  in  the  gland  operation. 

There  are  two  practical  solutions  of  the  problem  either  of  which  may 
be  chosen:  (a)  a  partial  gland  operation  and  removal  of  the  primary 
growth  as  a  first  stage;  (b)  the  gland  operation  as  a  first  stage  in  com¬ 
bination  with  a  preliminary  laryngotomy  as  a  precaution  against  pneu¬ 
monia.  The  laryngotomy  need  only  be  used  during  the  operation. 

When  a  very  large  mass  of  glands  is  present  in  the  neck  and  the 
case  is  still  judged  to  be  suitable  for  operation,  the  gland  mass  will  cer¬ 
tainly  have  to  be  removed  first.  In  such  a  case  the  bilateral  gland  opera¬ 
tion  will  almost  certainly  not  be  possible.  This  involves  either  dispensing 
with  the  dissection  on  the  sound  side  or  carrying  out  a  third  oper¬ 
ation. 

The  operation  on  the  primary  growth ,  whether  done  first  or  second, 
should  always  begin  with  a  laryngotomy  and  the  plugging  of  the  pharynx. 

Exposure  of  the  jaw  by  reflection  of  a  flap  gives  the  best  access  and 
the  least  conspicuous  scarring.  The  incision  begins  in  the  median  line  of 
the  lower  lip  and  is  carried  down  vertically  over  the  chin  to  a  point  JT 
inch  below  the  jaw;  it  then  turns  backwards  horizontally  to  the  edge  of 
the  sterno-mastoid ;  at  this  point  it  will  be  I  to  i  inches  below  the  angle 
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of  the  jaw.  The  flap  is  reflected  backwards  till  well  beyond  the  anterior 
edge  of  the  masseter  and  the  facial  vessels  are  divided.  If  the  glands 
have  not  already  been  removed  and  a  partial  dissection  is  to  be  done, 
the  contents  of  the  submaxillary  triangle  and  the  tissues  over  the  carotid 
sheath  are  now  isolated  and  left  attached  above.  The  jaw  is  cleared 
immediately  in  front  of  the  masseter,  drilled  in  two  places  near  the 
lower  border,  and  divided;  the  saw-cut  should  be  directed  downwards 
and  slightly  forwards  to  prevent  upward  displacement  of  the  posterior 
fragment  later  on. 

From  the  moment  the  jaw  is  divided  great  care  should  be  taken 
to  protect  its  cut  surfaces  from  contact  with  infective  material.  The 
floor  of  the  mouth  is  now  incised  from  a  point  near  the  section  of  the 
jaw  backwards  and  inwards  to  the  lingual  attachment  of  the  glosso- 
palatine  arch.  The  jaw  can  now  be  widely  separated  and  the  growth 
examined.  The  deep,  crater-like  ulcer  usually  present  in  the  growth 
should  be  plugged,  as  it  cannot  be  cauterized  adequately;  the  pharynx 
plug  should  be  renewed  and  the  whole  region  mopped  over  with  an 
antiseptic. 

The  actual  removal  of  the  tumour  is  now  undertaken,  and  the  object 
'  of  the  surgeon  should  be  to  get  a  margin  of  healthy  tissues  of  Tt  inch 
beyond  the  palpable  induration.  The  growth  has  a  special  tendency  to 
spread  downwards  into  the  recussus  piriformis,  alongside  the  upper 
opening  of  the  larynx,  and  very  careful  attention  should  therefore  be 
given  to  this  part  of  the  excision.  When  the  tumour  is  large  it  is  often 
necessary  to  remove  the  great  cornu  of  the  hyoid  bone.  Bleeding  is 
never  serious,  and  I  have  never  had  to  divide  either  the  internal  carotid 
or  jugular  in  dealing  with  an  operable  tumour. 

Closure  of  the  wound  is  often  difficult  and  tedious,  but  if  it  is 
thoroughly  done  will  repay  the  time  spent  on  it.  The  gap  to  be  closed 
is  usually  very  extensive.  As  a  rule  a  considerable  part  of  the  soft  palate 
and  the  lateral,  and  even  some  of  the  posterior  wall  of  the  pharynx  in 
the  tonsillar  region,  have  been  removed,  as  well  as  a  considerable  part 
of  the  tongue  and  the  pharyngeal  wall  down  to  the  thyreoid  cartilage. 
The  wound  usually  stitches  up  in  a  triradiate  form,  consisting  of  (1)  an 
upper  vertical  part  in  the  region  of  the  tonsil  and  palate;  this  usually 
comes  together  well  enough  and  is  the  least  important;  (2)  a  lower 
vertical  part  in  the  lateral  wall  of  the  pharynx  below  the  level  of  the 
tonsil;  this  is  most  important,  but  closes  easily;  two  rows  of  stitches 
at  least  are  necessary  and  must  bring  broad  surfaces  together;  (3)  a 
horizontal  part  between  the  other  two;  this  is  closed  by  bringing  the 
tongue  to  the  internal  pterygoid  muscle  and  to  the  inner  side  of  the 
cheek;  in  order  to'  effect  this  latter  the  alveolar  border  of  the  jaw  may 
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be  cut  away,  and  thus  a  thick  covering  of  soft  parts  can  be  brought  over 
the  line  of  division  of  the  bone. 

The  bone  is  firmly  fixed  by  a  wire  during  the  suture  of  the  soft  parts. 
The  skin  wound  is  closed  except  for  a  large  drainage  opening  in  the 
submaxillary  region.  The  laryngotomy  tube  should  generally  be  left  in 
for  twenty-four  or  forty-eight  hours. 

The  greater  part  of  the  pharynx  wound  usually  heals  by  direct  union. 
Rarely  primary  union  throughout  is  obtained.  Commonly  there  is  some 
slight  leakage  from  the  pharynx  after  a  day  or  two,  at  the  point  where 
the  three  limbs  of  the  triradiate  line  of  suture  meet. 

The  chief  technical  defect  of  the  operation  is  the  liability  to  infection 
of  the  suture  line  of  the  jaw.  Even  in  the  exceptional  cases  where 
primary  union  occurs,  the  wire  has  practically  always  sooner  or  later  to 
be  removed.  Usually  union  is  considerably  delayed  by  the  presence  of 
the  wire  and  often  by  some  superficial  necrosis  as  well.  In  spite  of  this 
disadvantage  I  believe  the  operation  to  give  by  far  the  best  means  of 
dealing  with  all  cases  of  malignant  disease  of  the  tonsil  except  the  very 
early  ones. 

Results.  Malignant  disease  of  the  tonsil  is  not  quite  so  formidable 
a  condition  as  is  often  supposed.  Of  eleven  cases  I  have  operated  on 
myself,  only  one  of  which  was  in  an  early  stage,  three  were  free  from 
any  return  of  the  disease  more  than  three  years  after  the  operation. 
Epithelioma  is  more  amenable  to  treatment  than  endothelioma  and 
lymphosarcoma,  for  it  can  be  cured  even  when  fairly  advanced. 

The  mortality  of  the  operation,  considering  the  nature  of  the  pro¬ 
cedures  and  the  condition  of  the  patients,  is  not  very  great.  Of  my  own 
eleven  cases  two  died  from  the  operation.  Of  these  deaths  one  was  due 
to  a  complicating  condition  unconnected  with  the  operation,  and  the 
other  to  shock  following  difficulty  in  breathing  consequent  upon  the 
laryngotomy  tube  having  been  left  out  too  soon. 

OPERATIONS  FOR  TUMOURS  OF  THE  EPILARYNGEAL 

GROUP 

It  has  been  generally  assumed  that  malignant  disease  of  the  upper 
opening  of  the  larynx  cannot  be  dealt  with  without  laryngectomy. 
There  is  a  certain  amount  of  evidence  against  this  view,  and  consequently 
such  cases  should  be  approached  by  the  surgeon  with  the  intention  of 
removing  the  tumour  by  a  local  operation  rather  than  a  formal  laryng¬ 
ectomy. 

Definite  enlargement  of  glands  is  usually  present  at  the  time  of 
the  operation,  at  least  on  one  side  of  the  neck.  As  the  approach  to  the 
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primary  tumour  is  to  be  a  lateral  one,  and  as  in  these  cases  there  is  usually 
already  difficulty  in  breathing,  the  best  course  is  to  combine  the  unilateral 
gland  operation  with  the  removal  of  the  primary  tumour.  This  makes 
the  operation  very  long,  but  if  a  satisfactory  tracheotomy  is  done  early 
very  little  shock  is  to  be  expected.  The  operation  by  which  the  upper 
opening  of  the  larynx  can  be  most  conveniently  exposed  I  have 
called  lateral  transthyreoid  pharyngotomy.  It  is  carried  out  as 
follows : — 

Lateral  transthyreoid  pharyngotomy  for  a  tumour  of  the 
epilaryngeal  group.  A  tracheotomy  is  done  as  soon  as  possible, 
and  the  tumour  examined  carefully  with  the  finger,  so  that  its  exact 
extent  and  distribution  can  be  made  out.  The  incisions  are  now 
made  as  for  a  unilateral  gland  operation,  that  is,  along  the  anterior 
border  of  the  sterno-mastoid  and  at  right  angles  to  this.  As  soon  as  the 
skin  is  reflected  the  deep  fascia  is  incised  about  an  inch  in  front  of  the 
sterno-mastoid  and  turned  back  as  a  separate  layer.  The  gland  operation 
is  now  done  in  the  usual  way,  with  removal  of  fat  and  glands  from  be¬ 
neath  the  sterno-mastoid  as  far  as  its  posterior  border  and  from  the 
anterior  triangle  up  to  the  base  of  the  parotid.  In  order  the  more 
securely  to  shut  off  from  infection  the  large  posterior  part  of  the  wound, 
which  contains  the  carotid  vessels  fully  exposed,  the  flap  of  deep  fascia 
above  described  is  turned  forward  and  stitched  to  the  prevertebral  mus¬ 
cles  behind  the  pharynx.  In  this  way  primary  union  of  the  gland  wound 
can  be  ensured.  A  separate  drainage  tube  should  be  put  into  it  through 
a  puncture  behind  the  sterno-mastoid. 

The  exposure  of  the  primary  growth  is  now  proceeded  with.  The 
infra-hyoid  muscles  are  turned  back  from  off  the  larynx  and  hyoid  bone, 
the  superior  pedicle  of  the  thyreoid  gland  is  divided  and,  if  necessary, 
part  of  the  lateral  lobe  is  removed.  The  great  cornu  of  the  hyoid  bone 
and  the  ala  of  the  thyreoid  cartilage  are  now  freed  from  the  structures 
deep  to  them.  This  can  be  done  very  easily  without  wounding  the 
mucous  membrane  of  the  pharynx.  The  posterior  two-thirds  of  the  ala 
are  now  removed,  and  the  great  cornu  disarticulated  from  the  body  of 
the  hyoid.  The  wall  of  the  pharynx  at  the  level  of  the  upper  opening  of 
the  larynx  is  now  fully  exposed  and  the  tumour  can  be  palpated  through 
it.  The  wound  is  packed  round  with  gauze,  leaving  the  pharyngeal  wall 
uncovered.  The  latter  is  incised  longitudinally  and  held  aside  with 
threads  so  as  still  further  to  protect  the  wound  from  pharyngeal  mucus. 
The  upper  opening  of  the  larynx  and  the  growth  are  now  laid  bare. 
The  larynx  is  then  securely  plugged. 

The  removal  of  the  tumour  is  now  undertaken.  Generally  its  prim¬ 
ary  seat  is  the  epiglottis,  but  occasionally  it  is  the  arytaeno-epiglottic 
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Fig.  250.  The  Operation  of  Lateral  Transthyreoid  Pharyngotomy. 
Diagrams  of  four  stages  in  the  exposure  of  the  upper  opening  of  the  larynx.  In 
a  the  preliminary  gland  dissection  has  been  done ;  in  b  the  infra-hyoid  muscles 
have  been  reflected;  in  c  the  skeleton  of  the  larynx  has  been  laid  bare.  The  ex¬ 
posed  parts  of  the  hyoid  bone  and  thyreoid  cartilage  are  now  to  be  removed.  In 
d  the  pharynx  has  been  opened  and  the  upper  opening  of  the  larynx  is  exposed. 

fold.  In  either  case,  unless  the  disease  is  far  advanced,  an  adequate 
margin  of  healthy  tissue  can  be  obtained  without  difficulty.  If  the 
tumour  is  epiglottic  and  of  any  size,  the  transverse  incision  isolating  it 
below  should  be  only  just  above  the  vocal  folds.  Extension  forwards 
into  the  tongue  is  common  and  should  be  looked  for.  It  is  unusual  for 
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the  growth  to  be  anywhere  near  the  hyoid  bone  or  thyreoid  cartilage. 
Bleeding  is  never  troublesome. 

The  large  gap  left  between  the  tongue  and  larynx  must  now  be 
closed  by  strong  and  deep  mattress  sutures  of  catgut.  The  mobility  of 
the  tongue  allows  this  to  be  effected  without  serious  difficulty.  A  large 
number  of  stitches  should  be  used  and  care  be  taken  to  leave  no  cavity. 
Accurate  suturing  of  the  mucous  membrane  is  of  little  importance  com¬ 
pared  with  the  bringing  together  of  broad  surfaces.  The  lateral  wall  of 
the  pharynx  must  now  be  closed  with  at  least  two  rows  of  suture.  The 
skin  wound  can  be  closed  except  for  an  opening  for  a  plug  going  down 
to  the  pharyngeal  walk. 

After-treatment.  The  drainage  tube  behind  the  sterno-mastoid  is  re¬ 
moved  after  twenty-four  hours.  The  plug  going  down  to  the  wall  of  the 
pharynx  is  changed  daily.  Usually  its  neighbourhood  shows  evidence 
of  some  infection  at  the  time  of  the  operation,  but  in  the  majority  of 
cases  there  is  no  leakage  at  all  from  the  pharynx  and  the  wound  may  be 
practically  healed  in  two  or  three  weeks.  The  patient  is  fed  through  a 
soft  rubber  catheter  of  moderate  size  passed  into  the  upper  part  of  the 
oesophagus.  The  tracheotomy  tube  is  necessary  for  a  week  or  ten  days, 
'as  there  is  usually  a  good  deal  of  swelling  about  the  glottis. 

It  is  as  well  not  to  allow  the  patient  to  attempt  to  swallow  for  at 
least  a  week,  but  it  is  desirable  to  let  him  begin  before  the  tracheotomy 
tube  is  left  out,  in  case  there  should  be  uncomfortable  spasm. 

The  mouth  should  be  cleansed  very  frequently  as  long  as  swallowing 
is  not  allowed. 

The  re-establishment  of  normal  deglutition  usually  takes  two  or  three 
weeks,  during  which  time  the  patient  is  very  apt  to  become  depressed 
and  discouraged  unless  the  surgeon  is  particularly  careful  to  reassure 
him.  The  difficulty  is  often  in  getting  the  act  to  assume  its  normal 
automatic  character  again,  and  patients  often  find  for  a  time  that  they 
can  swallow  quite  well  in  solitude  but  are  apt  to  choke  in  company. 

A  common  difficulty  during  convalescence  is  coughing.  The  altered 
relations  of  the  upper  laryngeal  opening  and  the  irritative  effect  of  the 
wound  involving  it  lead  to  a  greatly  increased  sensitiveness  to  stimula¬ 
tion.  Consequently  paroxysmal  coughing  is  very  apt  to  occur  and  dis¬ 
turb  the  patient  a  great  deal.  This  tendency  always  passes  off  sooner 
or  later,  usually  within  about  four  weeks.  It  can  be  controlled,  if  much 
disturbance  is  being  caused,  by  occasional  small  doses  of  morphine. 

Results.  Epilaryngeal  growths  have  proved  in  my  experience  the 
least  discouraging  of  all  pharyngeal  tumours.  Out  of  ten  cases,  four 
were  cured,  one  by  laryngectomy  and  three  by  local  excision  without 
laryngectomy.  These  three  latter  were  all  serious  cases  on  account  of 
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the  size  of  the  growth  and  extensive  gland  involvement.  They  recovered 
a  practically  normal  voice  and  perfectly  normal  deglutition. 

Of  the  ten  cases,  two  died  from  the  operation.  This  would  represent 
a  considerable  death-rate  per  cent.,  but  it  may  be  remarked  that  it  is 
only  half  the  rate  per  cent,  of  cures. 
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OPERATIONS  FOR  TUMOURS  OF  THE  RECESSUS 
PIRIFORMIS.  LARYNGO-PHARYNGECTOMY 

The  peculiar  clinical  course  of  these  tumours  leads,  as  I  have  shown 
elsewhere,1  to  the  diagnosis  being  made  only  at  a  late  stage,  when  the 

lateral  wall  and  skeleton  of  the  larynx  are 
already  extensively  involved.  Such  cases, 
therefore,  stand  alone  amongst  all  the 
tumours  of  the  pharynx  in  invariably 
necessitating  a  total  laryngectomy. 
Doubtless  many  other  pharyngeal  tumours 
as  met  with  in  practice  can  be  dealt  with 
only  by  an  operation  which  includes 
laryngectomy ;  nevertheless,  such  cases 
are  always  late  ones,  and  have  passed 
through  a  stage  in  which  diagnosis  was 
not  difficult  and  would  have  saved  the 
patient  from  the  mutilating  operation.  I 
have  never  seen  a  case  of  tumour  of  the 
recessus  piriformis  in  which  there  was  the 
least  possibility  of  treatment  without 
laryngectomy. 

By  the  time  the  case  comes  to  opera¬ 
tion  it  will  usually  be  found  that  the  growth  has  extended  beyond  the 
actual  recess  and  involved  at  least  the  lateral  wall  of  the  pharynx. 
Sometimes  it  will  have  encircled  the  pharynx  completely.  A  mode  of 
extension  not  uncommon  is  downwards  to  the  oesophagus.  When  this 
has  occurred,  a  satisfactory  operation  is  impossible.  The  invasion  of  the 
pharynx  renders  the  operation  a  much  more  serious  matter  than  a  simple 
laryngectomy,  because  a  gap  is  left  in  the  pharynx  which  cannot  be 
closed.  This  adds  so  greatly  to  the  seriousness  of  the  operation  that  it 
would  save  confusion  if  the  latter  were  always  referred  to  as  laryngo- 
pharyngectomy,  in  order  to  mark  the  distinction  from  laryngectomy  in 
which,  since  none  of  the  lateral  pharyngeal  wall  is  removed,  the  opening 

1  Hunterian  Lectures,  1913,  Lancet ,  April  19,  1913. 


Fig.  251.  Diagram  of  Mode 
of  Spread  of  an  Epithelioma 
of  Recessus  Piriformis.  The 
features  to  be  noticed  are  early 
involvement  of  the  thyreoid  car¬ 
tilage,  absence  of  projection 
into  lumen  of  pharynx,  and  the 
presence  of  a  bulging  inwards 
of  the  lateral  wall  of  the  larynx 
without  any  ulceration  there. 
At  this  stage  the  diagnosis  can 
usually  be  made  by  external 
palpation  of  the  larynx. 
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in  the  pharynx  can  be  completely  closed  and  primary  union  of  the  whole 
wound  usually  obtained. 

The  removal  of  any  considerable  amount  of  the  wall  of  the  pharynx 
renders  necessary  a  type  of  operation  differing  essentially  from  those 
already  described.  Away  from  the  neighbourhood  of  the  tongue,  simple 
suture  does  not  suffice  to  close  gaps  in  the  pharyngeal  wall  that  involve 
any  considerable  amount  of  the  circumference.  It  is  therefore  necessary 
to  provide  something  to  take  the  place  of  the  part  which  has  been  re- 


Fig.  252.  Epithelioma  of  Lateral  Wall  of  Pharynx  removed  by  Lat¬ 
eral  Transthyreoid  Pharyngotomy.  The  tumour  was  adherent  to  the  thyreoid 
ala  and  was  removed  with  it.  The  gap  in  the  pharynx  was  closed  by  simple 
suture,  and  there  was  no  leakage  from  it.  The  figure  is  intended  to  show  the 
maximum  amount  which  can  be  removed  from  this  part  of  the  pharynx  without 
the  provision  of  a  skin  flap  being  necessary  to  close  the  resulting  gap. 

moved.  Such  a  substitute  is  to  be  found  in  a  flap  of  skin.  The  skin  is 
completely  tolerant  of  the  pharyngeal  contents  and  readily  heals  into  the 
pharynx  if  it  is  turned  in  in  the  form  of  a  flap. 

The  operation  should  begin  with  the  exposure  of  the  upper  end  of 
the  trachea,  transverse  division  of  it  below  the  cricoid  and  the  suture 
of  the  lower  end  of  the  skin.  Since  an  essential  part  of  the  operation 
is  the  cutting  of  an  oblong  flap  from  the  front  of  the  neck,  the  vertical 
tracheotomy  incision  should  not  go  higher  than  the  cricoid.  If  more 
room  is  wanted,  a  transverse  cut  may  be  made  at  this  level,  and  will  later 
form  part  of  the  flap  incision.  As  soon  as  the  trachea  has  been  divided, 
its  upper  end  should  be  securely  plugged.  The  anaesthetic  now  being 
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given  by  the  open  end  of  the  trachea,  a  final  digital  exploration  of  the 
tumour  is  made  through  the  mouth  to  determine  what  the  disposition 
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Fig.  253.  Laryngo-Pharyngectomy.  Two  stages  of  the  operation,  a 
shows  the  reconstruction  of  the  pharynx  by  a  skin  flap.  The  tumour,  with  the 
larynx  and  the  whole  circumference  of  the  pharynx,  has  been  removed.  The 
skin  flap  has  been  laid  in  position  and  is  being  sutured  to  the  remainder  of  the 
pharynx  above  and  to  the  oesophagus  below.  The  mode  in  which  mattress  sutures 
are  used  is  shown.  The  trachea  has  been  divided  and  the  lower  end  stitched  to 
the  skin  at  an  early  stage  of  the  operation. 

In  b  the  skin  flap  has  been  folded  on  itself  to  reconstitute  the  anterior  wall  of 
the  pharynx.  The  flap  thus  forms  posterior,  left  lateral  and  anterior  walls.  At 
the  base  of  the  flap  an  opening  into  the  pharynx  remains.  This  opening  is  seen 
in  the  figure  to  have  been  reduced  by  the  suturing  together  of  the  lower  and 
anterior  edges  of  the  flap  for  about  an  inch.  The  raw  surface  on  the  outer  aspect 
of  the  flap  may  be  covered  in  by  sliding  on  to  it  a  separate  flap  of  skin  from  the 
lateral  aspect  of  the  neck. 

of  the  flap  should  be.  If  the  loss  of  substance  of  the  posterior  wall  of 
the  pharynx  is  to  be  extensive,  the  flap  must  have  its  attachment  pos- 
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teriorly.  If  the  whole  circumference  of  the  pharynx  must  be  removed 
the  flap  must  obviously  have  length  enough  to  form,  when  bent  on  itself, 
anterior  and  posterior  walls.  It  is  obvious  that  no  detailed  description 
can  be  given  of  the  various  modifications  in  the  arrangement  of  the 
flap  which  may  be  necessary.  The  one  general  rule  of  essential  impor¬ 
tance  is  that  the  flap  must  be  of  ample  size  to  fill  the  gap  without  the 
least  tension.  As  soon  as  the  flap  has  been  reflected  the  muscles  are 
turned  off  the  larynx,  and  the  pharynx  is  isolated  as  much  as  necessary 
before  being  opened.  In  clearing  the  larynx  it  must  be  remembered  that 
the  growth  has  almost  certainly  penetrated  the  ala  of  the  thyreoid;  on  this 
side,  therefore,  the  infra-hyoid  muscles  cannot  be  reflected  off  the  larynx, 
but  must  be  sacrificed  with  the  tumour.  When  the  time  comes  when 
opening  the  pharynx  cannot  be  postponed,  every  precaution  is  taken  to 
prevent  escape  of  mucus  into  the  wound.  Substitution  of  pharyngeal 
wall  by  skin  of  course  renders  necessary  the  leaving  of  a  temporary 
fistula  at  the  pedicle  of  the  flap.  This  is  useful  for  feeding  purposes  at 
first,  and  will  usually  be  found  later  not  to  interfere  with  normal  swallow¬ 
ing.  No  attempt  should  be  made  to  close  it  until  the  wound  is  thor¬ 
oughly  sound  and  the  raw  surface  whence  the  flap  was  taken  has  healed. 

'  The  stitching  of  skin  to  pharynx,  as  already  said,  should  be  surface  to 
surface  by  mattress  sutures  and  never  edge  to  edge. 

Results.  The  results  of  operations  for  tumours  of  the  recessus 
piriformis  are  extremely  bad.  I  have  never  seen  a  case  cured  by  opera¬ 
tion,  and  the  operative  mortality  is  still  very  high.  Nevertheless,  when 
the  disease,  as  it  might  ,  very  well  be,  is  recognized  in  its  early  stages  I 
have  no  doubt  that  the  operation  of  laryngectomy  with  reconstitution  of 
the  pharynx  by  skin  will  give  at  least  moderately  good  results.  The 
disease  is  not  inherently  incurable,  and  a  patient  and  enterprising  study 
of  local  pathological  conditions  and  technique  will,  I  am  sure,  sooner  or 
later  yield  results  as  encouraging  as  those  of  operations  for  tumour  of 
the  oral  and  upper  laryngeal  parts  of  the  pharynx. 

OPERATIONS  FOR  TUMOURS  OF  THE  HYPO- 

PHARYNGEAL  GROUP 

Tumours  of  this  group  are  usually  removable  in  their  early  stages 
without  laryngectomy.  Late  cases  become  inoperable  from  diffuse  ex¬ 
tension  to  the  oesophagus  or  through  the  pharynx  to  the  structures  of 
the  neck. 

The  gap  left  by  the  excision  can  never  be  closed  by  simple  suture,  so 
that  a  dap  must  be  provided  for  reconstituting  the  pharynx.  The  closure 
of  the  defect  in  the  pharynx  is  especially  necessary  in  this  region  for 
limiting  sepsis  and  preventing  stricture. 
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The  operation  should  be  begun  with  tracheotomy,  and  then  the 
growth  is  explored  through  the  mouth  with  the  finger,  so  that  the  extent 
and  situation  of  it  can  be  made  out  and  the  nature  of  the  flap  de¬ 
cided  upon. 

After  reflection  of  the  flap,  access  to  the  pharynx  is  obtained  by 
removal  of  the  ala  of  the  thyreoid  cartilage  and  of  the  lateral  lobe  of 


Fig.  254.  Diagrams  to  show  the  arrangement  of  the  Skin  Flaps  used 

IN  RECONSTITUTING  THE  PHARYNX  AFTER  REMOVAL  OF  A  TUMOUR  OF  THE  HyPO- 
pharyngeal  Group.  I.  The  tumour  is  on  the  anterior  pharyngeal  wall — so-called 
‘  post-cricoid  carcinoma  ’ — and  the  skin  flap  must  therefore  have  its  attachment 
anteriorly.  The  upper  diagram  shows  the  skin  flap  marked  but  not  reflected;  the 
lower  diagram  shows  the  state  of  affairs  after  removal  of  the  growth  and  suture 
of  the  flap  in  position.  The  skin  flap  and  the  growth  are  shown  in  solid  black. 

II  shows  the  arrangement  of  the  skin  flap  used  in  reconstituting  the  pharynx 
after  removal  of  a  tumour  of  the  posterior  wall.  The  flap  in  this  case  is  attached 
posteriorly.  In  each  diagram  b  points  to  the  base  of  the  flap,  and  a  to  its  free 
edge,  lnx,  larynx;  ph,  pharynx;  stm,  sterno-mastoid ;  ij,  jugular  vein;  cc,  com¬ 
mon  carotid. 


the  thyreoid  gland  or  part  of  it.  The  growth  can  be  felt  through  the 
pharynx  wall,  and  the  freeing  of  it  from  surrounding  parts  is  carried  as 
far  as  possible  before  the  mucous  membrane  is  opened.  When  this  is 
done  the  larynx  is  at  once  plugged.  The  escape  of  mucus  is  prevented 
as  much  as  possible  by  plugging  until  the  flap  has  been  stitched  in  place. 

Feeding  is  best  done  through  the  fistula  at  the  pedicle  of  the  flap 
by  means  of  a  soft  rubber  catheter.  After  about  the  first  week,  the  pa¬ 
tient  may  begin  to  swallow  through  the  mouth.  As  a  rule,  very  little  food 
escapes  at  the  fistula.  The  latter  need  not  be  closed  for  several  weeks. 


TUMOURS  OF  THE  HYPO-PHARYNGEAL  GROUP  5x9 

Results.  I  am  not  able  to  record  a  case  of  permanent  cure  of  a 
growth  of  this  group.  Experience,  however,  of  the  technique  sketched 
above  shows  that  the  great  obstacles  to  successful  treatment,  viz.  infec¬ 
tion  of  the  wound  and  subsequent  stricture,  can  be  surmounted.  It  would 
seem,  therefore,  that  the  submission  of  the  cases  to  earlier  operation 
would  yield  a  satisfactory  number  of  cures.  It  is  not  sufficiently  realized 
that  epithelioma  of  this  type  is  characteristically  a  disease  of  adult  and 
even  young  women,  and  hence  the  number  of  cases  which  come  to 
operation  in  a  stage  too  late  for  successful  treatment  is  deplorably  large. 
Of  all  forms  of  epithelioma  this  is  the  one  which  is  most  frequent  in 
relatively  young  people,  and  our  efforts  to  deal  with  it  should  therefore 
be  especially  strenuous  and  persevering. 
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EXCISION  OF  (ESOPHAGEAL  DIVERTICULA 

(Esophageal  diverticula  most  commonly  occur  immediately  below 
the  level  of  the  cricoid,  at  the  junction  of  the  pharynx  with  the  oesophagus. 
They  project  from  the  posterior  aspect  of  the  oesophageal  tube  on 
the  left  side,  and  vary  in  length  from  a  mere  depression  to  a  definite 
narrow-necked  pouch  several 
inches  long.  The  lumen  of 
the  oesophagus  is  usually  un¬ 
altered  at  the  level  of  the 
pouch,  though  a  definite  con¬ 
striction  may  be  met  with 
immediately  below  its  ori¬ 
fice :  a  good  example  of  this 
is  reported  and  depicted  by 
Richardson  {Ann.  of  Surg., 

May,  1900,  p.  529).  Halstead 
{Ann.  of  Surg.,  1904,  v.ol.  i, 
p.  192)  has  recorded  a  case 
in  which  the  lower  border  of 
the  neck  of  the  diverticulum 
formed  a  valve-like  projec¬ 
tion  into  the  lumen  of  the 
oesophagus,  demonstrating 
one  method  by  which  ob¬ 
struction  to  the  natural  pas¬ 
sage  is  produced. 

Examination  with  the  X-rays  is  sometimes  a  useful  preliminary  to 
operation,  as  in  a  case  of  Landauer’s  {Centralb.  f.  Inn.  Med.,  April, 
1899),  where  a  photograph  taken  with  leaden  sounds  passed  into  the 
pouch  accurately  indicated  its  situation.  Or  it  may  be  possible  after  one 
or  more  doses  of  bismuth  oxycarbonate  to  distend  the  pouch  so  that  an 
X-ray  photograph  may  be  obtained. 

Many  cases  have  now  been  recorded  of  successful  operations  for  this 
condition.  Richardson  {loc,  supra  cit.,  p.  525)  collected  56  cases, 
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Fig.  255.  Incisions  for  Operations  upon 
the  (Esophagus  in  the  Neck,  a,  Guat- 
tani’s ;  b,  Kocher’s. 
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of  which  1 8  had  been  dealt  with  by  operation,  viz.  16  by  excision  and 
2  by  Girard's  method.  Butlin  {Brit.  Med.  Journ.,  1903,  vol.  ii,  p.  65) 
published  a  second  series  of  8  cases,  making  12  in  all,  of  which  he 
had  operated  011  8,  and  it  is  to  the  latter,  who  was  the  first  surgeon  in 


Fig.  256.  An  CEsophageal  Diverticulum.  This  and  the  four  following 
figures  are  from  Richardson’s  paper  in  the  Annals  of  Surgery. 

England  to  undertake  operation  for  this  condition,  that  we  are  indebted 
for  much  of  our  knowledge  relating  to  the  symptomatology  and  to 
the  indications  for  operation. 

Operation.  The  patient  is  placed  under  the  influence  of  a  general 
anaesthetic,  chloroform  preceded  by  a  hypodermic  injection  of  morphine 
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being  the  most  suitable  for  such  cases.  A  preliminary  gastrostomy  may 
then  be  carried  out  as  recommended  by  Goldmann.  An  oblique  incision 
is  made  along  the  anterior  border  of  the  left  sternomastoid  from  the 
upper  border  of  the  thyreoid  cartilage  to  the  suprasternal  notch  (see  Fig. 
255,  a).  The  deep  cervical  fascia  is  divided  and  the  anterior  jugular 
vein  secured  between  ligatures,  when  the  depressors  of  the  hyoid  bone  are 
exposed.  Of  these  the  omo-hyoid  is  divided,  while  the  sterno-hyoid 


Fig.  257.  Excision  of  an  (Esophageal  Diverticulum. 
(Richardson,  Annals  of  Surgery.) 


and  sterno-thyreoid  are  retracted,  or,  if  necessary,  cut  through  as  recom¬ 
mended  by  von  Bergmann  (Arch.  f.  Klin.  Chir.,  1892,  vol.  xliii,  p.  1). 
At  the  upper  end  of  the  wound  the  branches  of  the  superior  thyreoid 
artery  are  ligatured,  and  the  dissection  is  carried  deeply  on  the  outer  side 
of  the  thyreoid  gland,  which  with  the  larynx  is  both  drawn  inwards  and 
rotated  on  its  long  axis  to  the  right :  the  carotid  vessels  are  carefully 
defined  and  drawn  outwards  with  a  large  blunt  retractor.  At  this  stage 
of  the  operation  help  in  the  definition  of  the  diverticulum  will  be 
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Fig.  258. 


Removal  of  the  Diverticulum.  The  bougie  is  seen  in  the  lumen 

of  the  oesophagus. 
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Fig.  259.  Suture  of  the  (Esophagus  after  Excision  of  the  Diverticulum. 

(Richardson,  Annals  of  Surgery.) 
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obtained,  as  suggested  by  Butlin,  by  the  passage  of  a  curved  pliable 
bougie  into  the  diverticulum ;  also  the  oesophagus  is  defined,  so  as  to 
avoid  opening  it  inadvertently,  by  the  passage  of  a  long  bougie  from  the 
mouth  into  the  stomach.1  Careful  dissection  should  now  expose  the 
wall  of  the  pouch  lying  to  the  left  of  the  oesophageal  tube,  and 
traction  upon  it  with  forceps  as  it  is  separated  from  the  other 


Fig.  260.  Excision  of  an  (Esophageal  Diverticulum.  The  operation  com¬ 
pleted.  (Richardson,  Annals  of  Surgery.) 

tissues  will  enable  the  fundus  to  be  drawn  out  of  the  wound,  leaving 
the  pouch  connected  with  the  oesophagus  only  by  its  neck.  Butlin 
recommends  that  the  pouch  be  now  cut  away  at  its  neck  from  above 
downwards,  and,  as  this  is  being  done,  the  margins  of  the  wound  in  the 
oesophagus  be  brought  together  by  interrupted  sutures.  If  these  are 
inserted  in  a  vertical  row,  so  as  to  draw  the  lateral  edges  of  the  neck 

1  This  may  not  be  possible  until  the  pouch  has  been  freed  and  withdrawn  from 
the  wound,  as  the  oesophagus  is  often  pushed  aside  by  a  large  distended  diver¬ 
ticulum  (Butlin). 
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of  the  pouch  together,  slight  stenosis  of  the  oesophagus  at  this  level 
may  result,  so  that  when  practicable  it  is  better  to  cut  gradually  through 
the  neck  of  the  diverticulum  transversely,  and  suture  the  upper  to  the 
lower  margins  of  the  incision,  so  as  to  form  a  transverse  line  of  sutures 
upon  the  oesophageal  wall. 

In  order  to  avoid  opening  the  oesophagus  and  to  eliminate  the  conse¬ 
quent  risk  of  infecting  the  wound  or  of  producing  an  oesophageal  fistula, 
Girard  of  Berne  twice  invaginated  the  pouch  into  the  oesophagus,  and 
sutured  the  external  aspect  of  its  neck  by  three  layers  of  sutures.  This 
procedure  was  probably  followed  by  atrophy  of  the  pouch,  as  no  obstruc¬ 
tion  resulted  after  these  operations.  Halstead  {loc.  supra  cit.)  treated 
a  case  by  a  somewhat  similar  method.  The  sac  was  isolated,  and  a  purse¬ 
string  suture  of  catgut  was  inserted  around  its  neck.  The  sac  was 
then  invaginated  into  the  oesophagus  and  the  purse-string  suture  tight¬ 
ened.  Over  this  three  layers  of  sutures  were  inserted,  The  first  two 
drawing  together  the  longitudinal  muscular  layer  of  the  oesophagus 
transversely,  while  the  third  layer,  by  which  the  lower  fibres  of  the 
inferior  constrictor  were  brought  down  so  as  to  cover  the  oesophageal 
wound,  was  introduced  at  right  angles  to  the  first  two  layers  of  sutures. 
Halstead  points  out  that  this  method  is  only  adapted  to  diverticula  of 
small  size  and  to  cases  where  the  lumen  of  the  oesophagus  is  not  con¬ 
stricted  at  the  level  of  the  diverticulum.  In  cases  where  a  constriction 
of  the  oesophagus  is  present  immediately  below  the  orifice  of  the  diver¬ 
ticulum  a  more  elaborate  plastic  operation  may  be  necessary  in  order  to 
overcome  it.  Richardson  {loc.  supra  cit.)  met  with  a  case  of  this  kind, 
and  as  he  overcame  the  oesophageal  stenosis  by  an  ingenious  plastic 
operation,  a  brief  account  in  his  own  words  may  be  here  inserted : — 

‘  The  index-finger  was  passed  carefully  through  the  neck  of  the  pouch 
into  the  oesophagus,  and  met  with  a  constriction  surrounded  by  friable 
mucous  membrane.  As  this  was  done  a  longitudinal  tear  of  this  con¬ 
stricted  portion  resulted,  and  it  was  seen  that  the  oesophagus  below  the 
opening  had  only  the  diameter  of  a  lead  pencil.  The  tear  in  the  oesopha¬ 
gus  was  converted  into  a  longitudinal  slit  by  extending  the  incision  down¬ 
wards  in  the  posterior  wall  through  the  lower  border  of  the  neck  of  the 
sac  and  through  the  constriction.  The  pouch  was  then  cut  off,  leaving  a 
considerable  crescentic  margin  of  its  wall  above  the  opening.  The 
lower  margins  of  this  flap  were  then  brought  downwards  and  sutured 
together  in  the  gap  made  by  the  divided  posterior  wall  of  the  oesophagus, 
by  which  method  the  lumen  of  the  oesophagus  was  slightly  increased 
transversely.  The  subsequent  effect  of  this  plastic  operation  demon¬ 
strated  its  advantages,  for  afterwards  the  probang  could  be  passed  into 
the  stomach  without  the  least  obstruction/ 
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Whatever  method  is  adopted  for  suture  of  the  oesophageal  wall,  there 
is  great  risk  of  leakage  and  infection  of  the  cellular  tissues  of  the  neck,  so 
that  drainage  should  be  provided  in  every  case  by  the  insertion  either  of 
a  drainage  tube  or  of  gauze,  packed  right  down  to  the  external  aspect 
of  the  oesophageal  wound.  The  upper  half  of  the  wound  in  the  neck 
may  be  closed  with  interrupted  sutures,  but  the  remainder  of  the 
wound  must  be  left  open  for  the  purposes  of  drainage.1  Butlin  (loc. 
supra  cit.),  in  dealing  with  this  question,  recommends  that  drainage 
with  a  soft  tube  should  always  be  employed.  He  draws  atten¬ 
tion  to  the  importance  of  opening  up  the  cellular  tissue  of  the  neck 
as  little  as  possible  in  the  course  of  such  an  operation,  owing  to 
the  risk  of  septic  infection  travelling  downwards  into  the  posterior 
mediastinum. 

After-treatment.  With  regard  to  after-treatment,  Butlin  recom¬ 
mends  that  an  oesophageal  tube  should  be  passed  from  the  mouth  into 
the  stomach  and  retained  for  feeding  purposes  until  the  oesophageal 
wound  is  firmly  closed.  As  a  less  desirable  alternative  a  tube  may  be 
introduced  into  the  stomach  through  the  cervical  wound,  and  retained 
until  the  wound  is  healing  by  granulation.  Though  in  many  of  the 
'  recorded  operations,  as  in  Richardson’s  case  quoted  above,  a  temporary 
oesophageal  fistula  resulted,  this  eventually  healed  by  granulation,  and 
the  patients  are  reported  to  have  regained  the  power  of  normal  deglutition 
without  any  evidences  of  constriction  of  the  oesophagus  at  the  site  of 
the  diverticulum. 
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Indications,  (i)  For  the  removal  of  foreign  bodies,  usually  large 
and  irregular,  such  as  tooth-plates,  which  have  passed  easily  through  the 
pharynx  only  to  become  impacted  at  or  within  a  short  distance  of  the 
upper  end  of  the  oesophagus.  Killian  ( Zeitsclirift  fiir  Ohrcnhcilk.,  1908, 
vol.  1,  p.  120)  states  that  in  his  experience  it  is  at  this  level  that  foreign 
bodies  are  usually  retained,  unless  they  are  soft  and  smooth  and  glide 
easily.  Should  a  foreign  body  pass  the  upper  orifice  of  the  oesophagus, 
it  will  probably  readily  traverse  the  mediastinal  portion  of  the  tube, 
which  is  easily  dilatable,  yet  may  become  fixed  within  2  inches  of  the 
cardiac  orifice. 

(ii)  For  the  excision  of  benign  oesophageal  growths,  e.g.  polypi, 
when  removal  by  the  snare,  aided  by  cesophagoscopy,  is  impossible. 

1  Cellulitis  is  less  probable  than  after  operation  for  foreign  body  when  it  is 
due  to  already  existing  infection  (Richardson). 
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(iii)  For  the  division  of  deeply  situated  fibrous  structures  of  the 
oesophagus,  which  Gussenbauer  has  undertaken  by  this  method. 

(iv)  For  the  suture  and  drainage  of  external  wounds,  stabs,  and 
bullet  wounds. 

CEsophagoscopy,  as  introduced  by  Mikulicz,  under  cocaine  in  adults 
or  a  general  anaesthetic  in  children,  will  enable  a  surmise  as  to  the  locali¬ 
zation  of  an  impacted  foreign  body  founded  on  the  symptoms  and  the 
position  of  pain  to  be  confirmed,  and  through  Killian’s  tube  the  large 
majority  of  smooth  regular  foreign  bodies,  e.g.  coins,  may  be  removed 
by  long  suitably  curved  forceps.  This  method  of  examination  is,  how¬ 
ever,  contra-indicated  when  severe  pain  in  the  neck,  rise  of  temperature, 
and  subcutaneous  emphysema  are  present,  suggesting  that  the  foreign 
body  has  perforated  the  oesophageal  wall;  it  is  also  inadvisable  and  may 
be  impossible  when  secondary  inflammation,  possibly  increased  by  in¬ 
effectual  attempts  at  removal  of  the  foreign  body  with  a  probang  or 
coin-catcher,  has  extended  to  the  larynx,  causing  dyspnoea  which  may 
urgently  call  for  cesophagotomy. 

Coins,  tooth-plates,  or  any  body  partially  composed  of  material 
opaque  to  X-rays  may  be  localized  in  the  oesophagus  by  radiography,  and 
comparison  of  plates  exposed  at  intervals  of  twenty-four  hours  will  yield 
valuable  evidence  that  the  foreign  body  has  either  become  impacted  or 
is  being  steadily  carried  on  towards  the  stomach.  Gentle  passage  of  a 
bougie  will,  when  the  aids  to  diagnosis  mentioned  above  are  not  available, 
indicate  at  what  level  the  foreign  body  is  lodged,  though  on  meeting  with 
any  obstruction  the  bougie  must  be  at  once  withdrawn,  as  the  use  of 
force  may  cause  a  rigid  sharp  foreign  body  to  penetrate  the  oesopha¬ 
geal  wall. 

QEsophagotomy  is  indicated  for  the  removal  of  a  foreign  body  which 
is  seen  by  radiography  or  through  Killian’s  tube  to  be  large  and  irregular, 
as  removal  with  forceps  is  likely  to  lacerate  the  oesophagus,  when  there 
will  be  great  risk  of  cellulitis  of  the  neck. 

(Esophagotomy  is  imperative  when  symptoms  of  perforation  of  the 
oesophagus  are  present,  e.g.  intense  pain  at  the  seat  of  perforation,  rise 
of  temperature,  and  subcutaneous  cervical  emphysema;  here,  as  pointed 
out  above,  the  passage  of  Killian’s  tubes  or  forceps  either  for  purposes  of 
diagnosis  or  treatment  is  likely  to  make  matters  worse.  Operation  must 
be  quickly  undertaken,  and  the  infected  cellular  tissues  of  the  neck  must 
be  freely  opened  up,  and  if  possible  the  point  of  perforation  must  be 
discovered.  With  this  object  in  view  it  is  best  to  leave  the  foreign  body 
in  situ,  and  to  cut  down  upon  it  by  an  incision  either  on  the  right  or  left 
side  as  may  seem  most  convenient  after  consideration  of  an  X-ray  photo¬ 
graph;  in  such  cases  suture  of  the  oesophageal  wall  is  inadvisable,  and 


CERVICAL  GESOPHAGOTOMY 


53i 


the  superficial  wound  must  be  packed  with  gauze  and  drained.  The 
prognosis  under  such  conditions  is  more  favourable  when  the  perfora¬ 
tion  is  situated  high  up  in  the  cervical  part  than  when  it  is  in  the 
mediastinal  portion. 

Before  operating  it  is  well  to  make  certain  by  a  second  X-ray  exami¬ 
nation  that  the  foreign  body  is  impacted,  as  it  is  remarkable  that  many 
irregular  foreign  bodies,  such  as  tooth-plates,  with  sharp  projections 
upon  them,  may  pass  through  the  entire  alimentary  canal  without  danger 
to  the  patient.  Lediard  (Clin.  Soc.  Trans.,  vol.  xviii,  p.  297)  con¬ 
scientiously  records  a  case  in  which  oesophagotomy  was  performed  for 
a  tooth-plate  thought' to  be  impacted  below  the  thyreoid  cartilage.  An 
oesophageal  tube  was  passed  into  the  stomach,  which  was  thought  to 
impinge  upon  the  plate  as  it  was  withdrawn.  As  the  patient  was  still 
unable  to  swallow  water,  cervical  oesophagotomy  was  performed,  and  a 
bougie  was  passed  from  the  wound  into  the  stomach.  When  this  was 
done  the  operator  ‘  believed  that  the  plate  was  felt  near  the  cardiac 
orifice  of  the  stomach,  but  without  giving  the  impression  that  the  plate 
had  been  pushed  into  the  stomach.’  The  plate  appeared  at  the  anus 
mineteen  days  from  the  date  of  impaction. 

Similarly  in  the  writer’s  practice  examination  of  a  five  months’  old 
baby  detected  a  safety-pin  brooch  just  below  the  level  of  the  cricoid. 
Extraction  with  forceps  was  impossible,  but  a  later  examination  with 
the  X-rays  showed  that  the  brooch  had  passed  into  the  stomach,  and 
a  week  later  the  brooch,  widely  open,  was  passed  without  injury  to  the 
child. 

At  the  same  time  all  writers  upon  this  subject  have  insisted  that 
oesophagotomy,  to  give  good  results,  must  be  promptly  undertaken  when 
other  means  of  extraction  have  failed.  The  conclusion  arrived  at  by 
Dr.  Church  (St.  Bartholomew's  Hospital  Reports,  vol.  xix,  p.  67),  ‘  that 
there  is  very  little  risk  in  the  operation  itself,  and  that  a  good 
result  may  be  fairly  expected  if  the  operation  is  done  shortly  after 
the  foreign  body  becomes  impacted,’  still  accurately  defines  the  po¬ 
sition. 

Haemorrhage,  ulceration,  and  suppuration  extending  under  the 
cervical  fascia  into  the  posterior  mediastinum  are  likely  to  be  early  com¬ 
plications  of  impaction  of  a  foreign  body,  and  when  septic  infection  of 
the  tissues  around  the  oesophagus  has  ensued,  operation  becomes  a  much 
graver  matter. 

Jacobson  (Operations  of  Surgery,  vol.  i,  p.  724),  in  discussing  the 
question  as  to  how  low  down  in  the  oesophagus  a  foreign  body  can  be 
extracted  by  cervical  oesophagotomy,  points  out  that  the  most  accessible 
part  is  at  its  junction  with  the  pharynx,  opposite  the  cricoid  cartilage, 
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and  for  the  first  two  inches  below  this  point.  In  his  knowledge  the 
lowest  point  from  which  a  foreign  body  has  been  removed  by  cervical 
oesophagotomy  occurred  in  the  practice  of  Mr.  Bennet  May.  Plere  a 
halfpenny,  which  had  ulcerated  through  the  oesophagus  and  opened  the 
right  bronchus,  was  removed  successfully  by  oesophagotomy. 

Fullerton  {Brit.  Med.  Journ.,  1904)  extracted  by  cervical  oesophago¬ 
tomy  a  halfpenny  which  was  shown  by  the  Rontgen  rays  to  lie  opposite 
the  third  and  fourth  thoracic  vertebrae.  At  the  operation  it  lay  4^ 
inches  below  the  opening  in  the  oesophagus,  to  which  it  was  drawn  up 
by  a  bent  probe. 

Richardson  ( Lancet ,  1887,  vol.  ii,  p.  707)  contends  that  all  portions 
of  the  oesophagus  are  in  the  cadaver  accessible  either  from  above  or  be¬ 
low,  for  he  states  that  if  the  left  fore  and  middle  fingers  are  introduced 
through  the  cardia  by  means  of  a  gastrotomy,  and  passed  upwards  into 
the  oesophagus,  they  can  be  touched  by  the  right  forefinger  introduced 
from  above  by  a  cervical  oesophagotomy.  Richardson  points  out 
that  the  lowest  three  inches  of  the  oesophagus  are  just  within  the  range 
of  gastrotomy.  He  says  that  the  right  forefinger,  introduced  through 
the  cervical  wound,  cannot  reach  quite  so  far  on  account  of  the  sternum 
and  clavicle.  He  therefore  argues  that,  if  the  obstruction  be  less  than 
6  inches  from  the  cricoid,  an  attempt  may  be  made  to  remove  it  from 
above,  but  if  the  distance  is  more  than  this  gastrotomy  should  be  per¬ 
formed. 

The  writer’s  experiments  on  the  cadaver  do  not  at  all  coincide  with 
Professor  Richardson’s  conclusions,  as  in  his  experience  at  least  two, 
and  usually  three,  inches  of  the  mid-thoracic  portion  of  the  oesophagus 
cannot  be  explored  by  the  methods  detailed  above.  And  further,  it  is 
well  to  realize,  as  Richardson  himself  points  o'ut,  that  deductions  drawn 
from  the  cadaver  by  no  means  hold  good  in  dealing  with  the  living 
subject. 

Operation.  The  head  is  extended  over  a  sand-bag  placed  under 
the  lower  cervical  vertebrae,  the  face  turned  to  the  right,  and  an  in¬ 
cision  is  made  over  the  lowest  part  of  the  left  anterior  triangle.  This 
may  be  either  an  oblique  incision  along  the  anterior  border  of  the  left 
sterno-mastoid,  4  inches  long,  terminating  below  at  the  upper  border  of 
the  sternum  (Guattani’s  incision)  (see  Fig.  261,  a)  ;  or,  as  recommended 
by  Kocher,  a  rather  longer  curved  incision,  convex  downwards,  so  placed 
in  the  line  of  cleavage  of  the  skin  of  the  neck  that  it  crosses  the  mid-line 
an  inch  above  the  sternum  (see  Fig.  261,  b).  The  superficial  fascia, 
platysma,  and  deep  fascia  are  divided  in  the  line  of  the  skin  incision, 
when  the  anterior  jugular  vein  is  divided  between  two  catgut  ligatures  if 
necessary.  The  sterno-mastoid  is  drawn  outwards,  and  the  omo-hyoid 
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being  divided,  the  sternohyoid  and  sterno-thyreoid  muscles  are  re¬ 
tracted  inwards.  The  pretracheal  layer  of  deep  cervical  fascia,  from 
which  the  capsule  of  the  thyreoid  gland  is  derived,  must  now  be  freely 
opened,  the  gland  itself  being  drawn  inwards,  and  the  structures  within 
the  carotid  sheath  held  as  far  outwards  as  possible  by  the  same  retractor 
that  controls  the  sterno-mastoid.  The  lateral  surface  of  the  trachea  is 
now  defined,  when  the  anterior  surface  of  the  oesophagus  will  be  seen 
lying  behind  it,  and  projecting  rather  more  to  the  left. 

Difficulty  in  identifying  the  oesophagus  may  be  overcome  by  the 
recognition  of  its  red  muscular  wall  or  by  distending  it  with  a  bougie 
introduced  from  the- mouth.  At  this  stage  of  the  operation  careful  dis¬ 
section  with  a  Durham’s  ele¬ 
vator  is  necessary  to  isolate 
and  avoid  the  recurrent  laryn¬ 
geal  nerve  and  the  inferior 
thyreoid  artery,  which  pass 
upwards  across  the  oesophagus 
from  without  inwards  to  lie 
*  in  the  groove  between  this 
structure  and  the  trachea. 

These,  after  identification,  may 
be  drawn  downwards  and  in¬ 
wards,  or  if  unavoidable  the 
artery  may  be  divided  be¬ 
tween  ligatures.1  Should  the 
foreign  body  be  impacted  at 
this  level,  it  can  now  be  felt 
lying  behind  the  cricoid  or  the 
upper  rings  of  the  trachea, 

and  its  location  will  determine  _  AT  n 

,  .  ......  .  upon  (Esophagus  in  the  Neck,  a,  uuat- 

the  level  of  the  incision  to  be  tani-s.  B>  Kocher’s. 
made  for  its  extraction :  this 

must  be  vertical,  and,  if  the  foreign  body  be  within  the  field  of  opera¬ 
tion,  should  be  rather  placed  above  than  immediately  over  the  foreign 
body.  When  the  latter  cannot  be  felt,  a  longitudinal  incision  2  inches 
long,  placed  as  far  back  as  possible  upon  the  oesophageal  wall,  so  as 
to  avoid  the  recurrent  laryngeal  nerve,  is  made  upon  the  end  of  the 
bougie  which  has  been  withdrawn,  and  so  manipulated  as  to  distend  the 
oesophagus  at  this  point. 

Bleeding  from  the  muscular  tissue  of  the  oesophagus,  which  is  at 

1  It  may  be  easier  to  dislodge  the  recurrent  laryngeal  nerve  outwards,  as  in 
Mr.  Lawson’s  case  quoted  below. 


Fig.  261.  Incisions  for  Operations 
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first  free,  is  controlled  by  Spencer  Wells’s  forceps,  which  serve  as  re¬ 
tractors  to  keep  open  the  incision  in  its  wall. 

It  will  now  usually  be  possible  to  remove  the  foreign  body  with  long 
curved  forceps  if  within  three  or  four  inches  of  the  opening.  But  it  is 
well  to  bear  in  mind  that  the  very  foreign  bodies  which  defeat  attempts 
at  their  removal  through  the  mouth  are,  owing  to  their  irregularities, 
often  firmly  impacted  in  the  walls  of  the  tube.  The  greatest  care  must 
be  exercised  in  avoiding  injury  to  the  oesophageal  wall,  and  when  the 
foreign  body  is  embedded  at  both  ends  in  the  mucosa  it  may  require 
division  with  cutting  forceps  before  it  can  be  dislodged. 

Mr.  George  Lawson  {Clin.  Soc.  Trans.,  vol.  xviii,  p.  292)  records 
an  instructive  case  of  removal  of  a  tooth-plate  impacted  in  the  oesophagus. 
(Esophagotomy  was  performed,  but  the  plate  was  so  firmly  fixed  into  the 
wall  of  the  oesophagus  by  the  sharp  clips  which  had  retained  it  in  the 
mouth  that  it  required  division  with  bone-forceps  before  its  removal  was 
possible. 

When  a  clean  incision  has  been  made  in  the  oesophagus,  and  there  is 
no  reason  to  suppose  that  its  walls  have  been  damaged  by  the  foreign 
body  or  during  its  extraction,  the  margins  of  the  wound  should  be 
brought  together  with  interrupted  catgut  sutures,  so  passed  as  not  to 
include  its  mucous  lining.  The  deeper  parts  of  the  wound  must  now  be 
carefully  dried,  and  the  cut  surfaces  of  the  omo-hyoid  brought  together. 
Sutures  should  also  be  inserted  so  as  to  bring  together  the  fascial  layers  of 
the  upper  two  thirds  of  the  wound,  the  lower  third  being  left  open  for  a 
drainage  tube  passed  right  down  to  the  surface  of  the  oesophagus.  This 
will  occupy  the  lower  angle  of  the  skin  incision,  which  otherwise  should 
be  brought  together  with  sutures. 

Difficulties.  The  chief  of  these  are:  a  short  neck  in  a  fat  subject; 
an  enlarged  thyreoid  gland;  cellulitis  or  suppuration  already  present. 
Firm  impaction  of  the  foreign  body  may  increase  the  danger  of  lacera¬ 
tion  or  perforation  of  the  oesophagus,  or  the  foreign  body  may  be  beyond 
the  reach  of  the  longest  available  forceps. 

After-treatment.  Rectal  feeding  is  to  be  carried  out  for  the 
first  forty-eight  hours,  though  sufficient  water  to  ally  thirst  may  be 
given  by  the  mouth  from  the  first.  Should  there  be  no  tendency  for  fluids 
taken  by  the  mouth  to  escape  through  the  wound,  enemata  may  be 
replaced  by  milk,  meat  juice,  and  other  fluids  given  by  the  mouth,  and 
at  the  end  of  the  first  week  the  patient  may  be  allowed  to  take  semi¬ 
solids.  Kocher  recommends  that  the  patient  be  fed  through  a  soft 
oesophageal  tube  passed  from  the  wound  and  retained  in  position,  and 
Lawson,  quoted  above,  left  his  wound  completely  unsutured,  and  fed 
the  patient  for  three  weeks  through  an  oesophageal  tube.  In  discussing 
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the  desirability  of  suturing  the  oesophagus  he  draws  attention  to  the 
irritation  of  the  wound  which  results  from  the  constant  flow  of  saliva 
over  it,  and  which  may,  as  in  his  case,  produce  some  local  cellulitis. 

Dangers.  The  chief  immediate  danger  is  septic  infection  of  the 
tissues  of  the  neck  owing  to  leakage  from  the  oesophagus,  sometimes 
resulting  in  mediastinitis  or  septicaemia.  This  may  be  best  avoided  by 
the  establishment  of  drainage  in  all  doubtful  cases. 

CERVICAL  (ESOPHAGOSTOMY 

Indications.  The  establishment  of  a  permanent  opening  into  the 
oesophagus  may  be  undertaken  as  a  palliative  operation  for  the  relief  of 
dysphagia  due  to  obstruction  from — 

(i)  An  epitheliomatous  growth  at  the  junction  of  the  oesophagus  with 
the  pharynx ;  or 

(ii)  Cicatricial  stenosis,  the  result  of  syphilitic  or  traumatic  ulcera¬ 
tion  at  the  same  level. 

At  the  present  time  this  operation  has  fallen  into  disuse  and  has  been 
replaced  by  gastrostomy,  owing  ( i )  to  the  greater  difficulty  of  cervical 
'oesophagostomy  and  the  danger  of  injury  to  important  structures,  such 
as  the  recurrent  laryngeal  nerve;  (2)  the  difficulty  of  making  the  arti¬ 
ficial  orifice  so  far  below  the  growth  that  it  may  not  become  involved  at 
a  later  date;  (3)  the  constant  discomfort  to  the  patient  from  saliva 
flowing  over  the  wound,  and  the  risk  of  local  infection  of  the  cellular 
tissue  from  this  source.  . 

Operation.  This  is  carried  out  exactly  as  has  been  detailed  above 
in  the  performance  of  cervical  cesophagotomy,  but  after  the  oesophagus 
has  been  opened  its  margins  are  secured  to  the  edges  of  the  skin  wound 
with  numerous  interrupted  sutures,  or  a  rubber  tube  is  inserted  and 
the  wound  packed  with  gauze. 

After-treatment.  The  after-treatment  is  similar,  except  that  on 
the  cessation  of  rectal  alimentation  fluids  are  passed  into  the  stomach 
through  a  long  oesophageal  tube  passed  downwards  from  the  wound. 

CERVICAL  (ESOPHAGECTOMY 

Indications,  (i)  This  operation  may  be  called  for  for  the  removal 
of  a  localized  growth  in  the  cervical  portion  of  the  oesophagus. 

(ii)  It  may  have  to  be  undertaken  as  part  of  the  operation  of 
laryngectomy  when  a  malignant  growth  primarily  affecting  the  larynx 
has  involved  the  oesophagus. 

(iii)  It  has  also  been  carried  out  when  the  oesophagus  has  been 
found  involved  in  malignant  tumours  of  the  thyreoid  gland. 
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In  this  article  operation  for  cases  of  primary  epithelioma  of  the  oeso¬ 
phagus  alone  will  be  considered,  and  when  the  comparatively  large  num¬ 
ber  of  conditions  requiring  partial  oesophagectomy  as  part  of  a  larger 
operation  are  excluded,  it  will  be  found  to  have  a  very  narrow  application. 
For  clinically  it  is  true  that  by  the  time  that  the  cardinal  symptom  of 
oesophageal  malignant  disease,  dysphagia,  is  so  marked  as  to  cause  the 
patient  to  come  for  treatment  the  growth  is  so  extensive  that  the  whole 
lumen  of  the  tube  is  usually  involved  for  so  considerable  a  distance  that 
its  radical  removal  is  impossible. 

Acting  upon  experiments  made  by  Billroth  on  dogs,  Kapper  made 
two  unsuccessful  attempts  to  carry  out  the  operation  in  1875-6,  but  it  was 
not  until  1887  that  the  operation  was  successfully  performed,  when 
Czerny  removed  6  centimetres  of  the  whole  circumference  of  the  oesopha¬ 
gus  for  carcinoma. 

Operation.  A  gastrostomy  should  be  done  as  a  preliminary  to 
resection  of  the  oesophagus,  so  that  the  patient  may  be  built  up,  and  also 
to  prevent  wound  soiling  about  resected  area.  The  cervical  portion  of 
the  oesophagus  is  exposed  by  the  same  method  as  has  been  detailed  for 
oesophagotomy  (see  Fig.  261),  but  it  will  often  be  necessary  to  divide 
the  left  sterno-hyoid  and  sterno-thyreoid  muscles,  as  well  as  the  omo¬ 
hyoid.  When  the  oesophagus  is  reached,  its  posterior  aspect  is  freely 
detached  from  the  prevertebral  structures  with  a  blunt  dissector,  after 
which  it  will  usually  be  possible  to  locate  the  growth  and  to  define  its 
limits:  if,  however,  this  cannot  be  done,  it  may  be  necessary  to  open  the 
oesophagus  for  this  purpose.  Careful  dissection  is  necessary  to  separate 
the  trachea  from  the  anterior  oesophageal  wall,  and  in  doing  this  great 
caution  must  be  exercised,  so  as  to  avoid  injury  to  the  recurrent  laryngeal 
nerves  on  both  sides.  When  the  whole  circumference  of  the  oesophagus 
has  been  isolated,  it  is  cut  through  at  least  half  an  inch  below  the  growth, 
and  when  there  is  any  doubt  as  to  the  exact  level  to  which  it  is  involved 
it  will  be  wise  to  sacrifice  additional  tissue  in  order  to  render  recurrence 
less  probable,  even  though  by  doing  so  greater  difficulty  will  be  expe¬ 
rienced  in  carrying  out  the  later  stages  of  the  operation.  The  whole  cir¬ 
cumference  of  the  oesophagus  is  now  isolated  and  the  ring-like  portion 
occupied  by  the  growth  removed  by  dividing  the  oesophagus  well  above 
and  below  the  growth. 

If  the  oesophagus  has,  as  is  always  desirable,  been  divided  so  wide 
of  the  growth  that  recurrence  is  unlikely,  it  is  almost  always  impossible 
to  restore  the  oesophageal  channel,  and  therefore  it  is  often  necessary  to 
bring  the  cut  ends  to  the  surface.  Great  difficulty  may  be  experienced 
in  suturing  the  lower  end  to  the  skin,  both  on  account  of  its  shortness 
and  of  the  fact  that  the  sutures  are  not  well  held  by  the  oesophageal  wall. 
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Butlin  ( Operative  Surgery  of  Malignant  Disease ,  p.  223)  points  out  that 
even  when  this  can  be  done  stenosis  of  the  oesophageal  fistulous  opening 
is  extremely  likely;  whereas  when  the  oesophagus  cannot  be  drawn  to  the 
level  of  the  skin  stenosis  is  inevitable.  Kocher  suggests  the  employment 
of  a  rubber  tube,  retained  in  position  during  the  cicatrization  of  the 
wound,  but  even  this  is  unlikely  to  prevent  stenosis. 

Results.  De  Quervain,  in  1899,  collected  fourteen  cases  in  which 
portions  of  the  oesophagus  had  been  removed,  and  though  several  of  these 
were  complicated  by  implication  of  adjacent  important  structures,  such 
as  the  pharynx,  larynx,  thyreoid  gland,  &c.,  the  immediate  mortality 
from  haemorrhage,  shock,  posterior  mediastinitis,  and  septic  pneumonia 
in  five  cases  shows  that  the  immediate  risks  are  excessively  grave.  In 
addition  to  this,  recurrence  rapidly  followed  in  six  of  the  other  cases,  and 
none  of  these  survived  the  operation  more  than  thirteen  months.  Fur¬ 
ther,  it  must  be  remembered  that  the  patient’s  life,  even  if  prolonged  for 
a  few  months  by  such  an  operation,  is  one  of  considerable  discomfort, 
owing  to  the  extreme  probability  of  stenosis  of  the  oesophageal  opening 
in  the  neck,  which  must  render  the  life  of  the  patient  one  of  great  misery. 

'  Difficulty  may  also  arise  in  connexion  with  the  upper  end  of  the  oesopha¬ 
gus,  where  a  salivary  fistula  is  likely  to  form,  which,  as  in  a  case  reported 
by  de  Quervain,  tends  to  close  and  to  cause  infection  of  the  cellular 
tissues,  so  that  repeated  dilatation  with  bougies  may  be  necessary  for 
this  also. 

OPERATIONS  UPON  THORACIC  OESOPHAGUS 

At  the  outset  a  number  of  problems  confront  the  surgeon  in  resec¬ 
tion  of  the  thoracic  oesophagus  for  carcinoma.  The  fact  that  after 
fifteen  years  of  work  by  such  men  as  Sauerbruch,  Mikulicz,  Rehn,  Torek, 
Willy  Meyer,  and  others,  but  one  successful  resection  has  been  reported 
is  sufficient  evidence  of  the  operative  difficulties  that  present  them¬ 
selves. 

The  diffidence  which  surgeons  feel  in  attacking  a  carcinoma  of  the 
thoracic  oesophagus  has  been  due  to  the  unsatisfactory  solution  of  these 
problems.  Exploration  of  the  pleural  sac  has  only  within  very  recent 
years  been  frequently  attempted.  Operative  shock  has  been  extremely 
high.  Until  the  advent  of  intra-tracheal  insufflation  in  1909  there  was 
no  satisfactory  method  of  maintaining  differential  pressure  save  by 
the  cumbersome  chamber  of  Sauerbruch.  No  really  satisfactory  method 
of  uniting  the  proximal  stump  with  the  stomach  has  been  devised. 
Lastly,  carcinoma  is  the  usual  indication  for  the  operation,  and  most 
cases  coming  to  the  surgeon  are  so  far  advanced  as  to  be  beyond  the 
stage  of  positive  cure. 
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There  are  two  methods  of  approach  to  the  thoracic  oesophagus : 
the  trans-mediastinal  route  and  the  trans-pleural  route.  The  trans- 
mediastinal  route  as  suggested  by  Ach  and  Rehn,  while  not  much  used 
at  present,  still  has  its  adherents.  The  chief  object  of  this  route  has 
been  the  avoidance  of  the  pleural  sac.  Nevertheless  accidental  opening 
of  the  pleura  has  been  the  catastrophe  most  feared  in  this  operation, 
and  has  been  the  commonest  cause  of  death,  either  through  pulmonary 
collapse  or  suppurative  pleuritis. 

The  second  and  usual  method  of  approach  is  the  trans-pleural  route. 
This  method  has  been  made  possible  by  the  use  of  intra-tracheal  insuffla¬ 
tion  first  suggested  by  Meltzer  and  Auer.  Since  it  is  now  possible  for 
every  clinic  to  possess  a  relatively  simple  apparatus  for  maintaining 
positive  intra-pulmonary  pressure  in  the  open  chest,  the  trans-pleural 
route  is  by  far  the  better  of  the  two.  First,  it  offers  by  far  the  best 
means  of  exposure  of  the  entire  thoracic  cavity;  second,  it  is  a  most 
ideal  means  of  respiratory  control. 

TRANS-MEDIASTINAL  OPERATIONS  UPON  THE 

(ESOPHAGUS 

CESOPHAGOTOMY 

Indications.  The  indications  for  cesophagotomy  are : — 

(i)  The  presence  of  a  foreign  body  so  fixed  within  the  thoracic  por¬ 
tion  of  the  oesophagus  that  it  cannot  be  removed  through  Killian’s  tube, 
and  at  such  a  level  that  it  cannot  be  reached  either  from  above  by 
cervical  cesophagotomy  or  from  below  by  gastrotomy. 

The  exact  localization  of  an  impacted  foreign  body  or  of  a  malignant 
stricture  within  this  tube  is  now  more  definite,  owing  to  the  increasing 
use  of  Killian’s  method  of  cesophagoscopy,  and  in  many  cases  of  foreign 
bodies  help  may  be  obtained  by  means  of  an  X-ray  photograph. 

If  Richardson’s  deductions  (see  p.  532)  from  his  experiments  on  the 
cadaver  are  correct,  it  is  clear  that  mediastinal  cesophagotomy  for  the 
removal  of  foreign  bodies  has  very  little  place  in  surgery,  as  the  dangers 
and  difficulties  of  this  operation  far  outweigh  those  of  cervical  cesopha¬ 
gotomy  or  of  gastrotomy.  But  it  seems  probable  that  mediastinal 
cesophagotomy  would  be  necessary  for  the  removal  of  a  foreign  body 
impacted  between  a  point  4  inches  below  the  cricoid  and  a  point  2 y2 
inches  above  the  cardiac  orifice,  that  is,  more  than  10  and  less  than  12 y2 
inches  from  the  teeth.  It  is  fortunate  that  this,  the  least  accessible  por¬ 
tion  of  the  oesophagus,  corresponding  to  the  bodies  of  the  fourth,  fifth, 
and  sixth  dorsal  vertebrae,  is  very  rarely  indeed  the  site  of  impaction  of 
a  foreign  body,  for.  as  pointed  out  above,  if  it  passes  the  narrow  portion 
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of  the  tube  opposite  the  cricoid  it  will  usually  pass  freely  down  to  the 
level  of  the  diaphragm. 

(ii)  The  removal  of  a  benign  oesophageal  growth,  e.g.  polypus. 

The  steps  of  the  operation  are  those  of  the  first  stages  of  oesophagec- 
tomy  (vide  infra). 


(ESOPHAGECTOMY 

Indications.  This  operation  may  rarely  be  required  for  the  re¬ 
moval  of  oesophageal  epithelioma,  and  has  been  carried  out  by  this  route 
by  Relm  and  others :  hitherto  no  successful  case  has  been  recorded,  but 
it  is  well  to  reserve  judgment  on  the  value  of  these  procedures,  as  the 
surgery  of  the  mediastina  is  still  in  its  infancy. 

The  technique  of  these  operations  was  first  described  by  Nasiloff 
in  1880,  and  his  method  was  adopted  by  Quenu  and  Hartmann  in  1891. 
Nasiloff  suggests  that  the  upper  part  of  the  oesophagus  is  more  easily 
reached  on  the  left  side,  but  on  the  right  in  the  lower  part  of  its 
course;  while  Potarca,  after  carefully  studying  the  technique,  advocated 
operation  upon  the  right  side  only  because  of  the  danger  and  difficulty 
of  dealing  with  the  aorta  on  the  left,  though  the  way  in  which  the 
right  pleura  naturally  dips  behind  the  oesophagus  makes  damage  of 
this  structure  more  likely  when  an  operation  is  carried  out  on  the  right 
side.  Rehn,  in  performing  this  operation  on  the  living  subject,  fol¬ 
lowed  Potarca’s  route  through  the  right  thoracic  wall.  Bryant  (Trans, 
of  Amer.  Surg.  Assoc.,  1895)  states  that  the  oesophagus  should  only  be 
attacked  on  the  left  side  above  the  aortic  arch;  below  this  point  he 
exposes  it  on  the  right,  and  considers  that  below  the  ninth  dorsal  verte¬ 
bra  it  is  not  accessible  to  surgical  interference. 

Clinical  experience  has  shown  that  cases  of  oesophageal  malignant 
growth  which  can  be  dealt  with  radically  by  excision  of  the  growth  very 
rarely  occur.  Sauerbruch  (Vcrhandl.  d.  Dcntsch.  Gcs.  f.  Chir.,  1905, 
vol.  xxxiv,  p.  140),  after  experimental  operations  upon  dogs,  is  of 
opinion  that  the  anatomical  conditions  in  man  are  more  favourable  than 
in  these  animals.  The  results  of  operation  would  also  be  influenced  by 
the  nature  of  the  obstruction,  especially  if  it  were  carcinomatous.  Statis¬ 
tics  usually  divide  oesophageal  carcinoma  into  that  of  the  upper,  median, 
and  lower  third  of  the  oesophagus.  From  an  investigation  of  17,000 
post-mortem  inspections  at  Breslau,  he  found  that  during  twenty-two 
years  204  were  carcinoma  of  the  oesophagus,  26  being  in  the  cervical  por¬ 
tion,  and  163  in  the  thoracic  portion,  exclusive  of  the  cardia.  Of  the 
latter,  117  were  between  the  hilus  of  the  lung  and  the  cardia,  3  involved 
the  entire  oesophagus,  and  in  12  the  site  was  not  stated.  Thus,  out  of  192 
cases  of  carcinoma,  1 1 7,  that  is  to  say  60$,  were  favourable  for  opera- 
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tion,  at  least  so  far  as  position  was  concerned,  and  70,  that  is  36^,  were 
absolutely  favourable,  as  Sauerbruch’s  invagination  operation  was  pos¬ 
sible.  The  results  are  naturally  influenced  by  the  general  condition  of 
the  patient,  and  above  all  by  the  presence  of  adhesions  or  metastases. 
He  points  out,  however,  that  pathological  anatomy  and  statistics  indicate 
that  metastases  occur  comparatively  late  in  oesophageal  carcinoma,  but 
when  they  do  occur  are  very  numerous  and  affect  the  posterior  medias¬ 
tinal  glands,  so  that  operative  interference  is  of  very  little  use. 

Operation.  The  patient  is  anaesthetized,  and  placed  in  the  semi- 
prone  position  on  the  left  side.  A  longitudinal  incision  8  inches  long 
is  made  midway  between  the  spines  of  the  vertebrae  and  the  inner  border 
of  the  right  scapula  (see  Fig.  262).  This  is  carried  down  to  the  ribs, 
and  a  rectangular  flap,  fashioned  by  carrying  horizontal  incisions  from 
the  two  ends  of  the  vertical  incision  inwards  to  the  mid-line,  is  reflected 
inwards.  The  exposed  ribs  are  resected  subperiosteally  within  the  limits 
of  the  wound,  2  to  3  inches  being  removed  from  each.  Heidenhain 
•points  out  that  easier  access  to  the  posterior  mediastinum  may  be 
obtained  by  resecting  the  transverse  processes  of  the  corresponding 
vertebrae,  and  completely  removing  the  posterior  portion  of  the  ribs 
from  the  heads  outwards.  Ivocher  considers  that  it  is  usually  necessary 
to  resect  more  than  four  ribs,  the  second  to  the  seventh  or  the  fourth  to 
the  ninth  according  to  the  situation  of  the  disease,  and  advises  that  4 
inches  of  these  ribs  be  resected  subperiosteally. 

Sauerbruch  (‘  Die  Chirurgie  des  Brustteils  der  Speiserohre,’  Bcitrage 
zur  klinischcn  Chirurgie ,  1905,  vol.  xlvi,  p.  405)  recommends  as  an 
alternative  a  long  intercostal  incision,  as  giving  adequate  room  and 
avoiding  severe  haemorrhage  and  damage  to  nerves  and  muscles :  its 
chief  disadvantage  would  appear  to  be  that  it  entails  manipulation  of 
the  deeply  seated  oesophagus  through  a  narrow  wound;  this  may  be 
partly  avoided  by  the  use  of  Mikulicz’s  rib-retractor. 

After  dividing  the  intercostal  muscles  the  intercostal  vessels  and 
nerves  must  be  defined,  and  the  former  divided  between  ligatures.  The 
parietal  pleura  should  now  be  freely  exposed,  and  its  attachments  over 
the  heads  of  the  ribs  and  upon  the  lateral  surfaces  of  the  vertebrae  care¬ 
fully  separated  outwards  with  the  finger  or  with  a  blunt  instrument. 
In  doing  this  it  must  be  remembered  that  the  sympathetic  chain  passes 
down  over  the  heads  of  the  ribs,  and  great  care  must  be  taken  to  avoid 
this  structure. 

As  the  posterior  surface  of  the  oesophagus  is  exposed,  the  vena  azygos 
major,  with  the  right  vagus,  comes  into  view,  and  the  latter  must  be 
pulled  aside  and  the  vein  ligatured.  The  oesophagus,  unless  adherent  to 
surrounding  structures,  can  now  by  further  careful  dissection  be  drawn 
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into  the  wound,  and  if  the  operation  has  been  undertaken  for  the  re¬ 
moval  of  a  foreign  body  it  should  now  be  possible  to  locate  it.  For  the 
purpose  of  its  removal  the  oesophageal  wall  is  incised,  and  the  foreign 
body  removed;  in  doing  this  branches  of  the  vagi  must  be  carefully 
avoided.  If  it  be  necessary  to  excise  a  portion  of  the  oesophageal  wall  for 


Fig.  262.  Trans-mediastinal  (Esophagectomy.  Parts  of  seventh,  eighth, 
ninth,  and  tenth  right  ribs  resected;  oesophagus  pulled  up  with  Spencer  Wells’s 
forceps. 

the  removal  of  a  malignant  tumour,  this  may  now  be  done,  when  both 
ends  of  the  oesophagus  must  be  drawn  into  the  wound,  and  drained  by 
means  of  rubber  tubes  carefully  sutured  in  position.  The  lower  end  of 
the  oesophagus  may  be  used  for  feeding  purposes,  and  for  this  a  long 
oesophageal  tube  should  be  passed  through  it  down  into  the  stomach. 
Or  if,  owing  to  its  depth  from  the  surface  of  the  thoracic  wall,  this  be 
considered  impracticable,  gastrostomy  should  be  undertaken. 

Mikulicz  ( Deutsch .  Med.  Wochenschrift ,  April  14,  1904)  drew  atten- 
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tion  to  the  difficulty  of  reuniting  the  two  ends  after  resection  in  the  fol¬ 
lowing  words :  ‘  The  straight  muscular  tube  which  we  call  the  oesophagus 
is  but  little  stretchable;  hence,  even  .simple  division  and  reuniting  of  the 
cut  ends  is  not  easily  accomplished,  as  the  oesophagus  is  slightly  short¬ 
ened  thereby,  and  the  consequent  tension  is  apt  to  cause  the  divided  ends 
to  retract.  In  resections,  of  course,  this  difficulty  is  far  greater.’ 

He  pointed  out  that  resection  of  the  lower  portion  is  far  easier  than 
resection  of  the  upper  portion  of  the  oesophagus,  for  the  reason  that  in 
the  former  the  cardiac  portion,  as  well  as  the  fundus  of  the  stomach,  can 
be  drawn  up  through  the  enlarged  orifice  in  the  diaphragm  sufficiently 
to  allow  it  to  be  sutured  to  the  upper  part  of  the  tube  so  as  to  make 
up  for  the  defect  caused  by  the  resection.  Again,  different  operations 
are  required  in  his  opinion  for  resections  in  these  positions,  for  in  resec¬ 
tion  of  the  upper  thoracic  portion  of  the  oesophagus  he  recommends  pos¬ 
terior  thoracotomy  in  the  third  to  the  fifth  intercostal  spaces.  Elere 
the  tube  is  exposed  behind  the  hilum  of  the  lung,  and  the  vena  azygos 
•major,  which  crosses  the  oesophagus  at  this  level,  must  be  pushed  aside 
or  may  require  to  be  doubly  ligatured  after  division. 

Although  it  is  feasible  to  stretch  the  two  ends  of  the  resected  oesopha¬ 
gus  so  as  to  perform  an  anastomosis,  it  was,  in  his  opinion,  doubtful 
whether  the  sutures  would  hold  on  account  of  tension.  Mikulicz,  there¬ 
fore,  no  longer  attempted  to  reunite  the  oesophagus  after  high  resections, 
but  closed  the  gastric  end  and  dropped  it  back  into  the  wound,  and  the 
patient  was  fed  by  means  of  a  gastrostomy  previously  carried  out.  The 
pharyngeal  end  of  the  oesophagus  was  pulled  out  through  an  incision 
made  along  the  anterior  border  of  the  left  sterno-mastoid,  which,  as  he 
stated,  is  easily  done  because  it  is  only  loosely  held  by  connective  tissue 
at  this  level;  the  wounds  in  the  thorax  and  neck  were  now  closed,  and 
the  upper  end  of  the  oesophagus  was  drawn  downwards  under  a  bridge 
of  skin  and  fixed  to  a  new  incision  over  the  second  intercostal  space  after 
the  manner  of  a  Frank’s  gastrostomy:  von  Mikulicz  intended  to  unite 
this  latter  to  the  stomach  so  that  mouth-feeding  might  be  again  possible. 
For  resection  of  a  growth  in  the  lower  end  of  the  oesophagus  anterior 
intercostal  thoracotomy  in  the  fifth  or  sixth  space  was  recommended. 

Up  to  1905  three  resections  carried  out  in  Sauerbruch’s  chamber  at 
the  Breslau  Clinic  had  ended  fatally,  and  this  writer  ( Journal  of  Amer. 
Med.  Assoc.,  Sept.,  1908)  says  that  he  has  employed  this  method  in  nine 
fatal  cases. 

Sauerbruch  ( Munchen .  Med.  W ochenschr 1906,  vol.  liii,  p.  1)  has 
further  elaborated  the  methods  of  operation  by  experiments  on  dogs. 
These  experiments  and  five  operations  performed  on  the  human  being  for 
the  resection  of  oesophageal  carcinomata  were  all  carried  out  under 


TRANS-MEDIASTINAL  GESOPHAGECTOMY 


543 


negative  thoracic  pressure  within  his  pneumatic  chamber  (see  Fig.  263). 
The  incision  was  placed  over  the  fifth  or  seventh  intercostal  space,  and 
was  followed  by  removal  of  the  adjacent  ribs  or  their  temporary  resec¬ 
tion.  The  pleura  was  widely  opened  and  the  growth  exposed  after  the 
vagi  had  been  carefully  isolated. 

Experimentally  Sauerbruch  has  devised  two  operations,  which  will 
be  indicated  under  different  conditions.  In  the  first  an  cesophago- 
gastrostomy  with  a  Murphy’s  button  is  performed,  after  which  the 


Fig.  263.  Sauerbruch’s  Chamber.  By  permission  of  Dr.  Sauerbruch. 


required  portion  of  the  oesophagus  is  resected.  In  the  second  operation, 
especially  suitable  for  growths  near  the  cardiac  end  of  the  oesophagus, 
the  affected  portion  of  this  tube  is  invaginated  into  the  stomach,  and 
secured  in  this  position  by  sutures  connecting  the  circumference  of  the 
oesophagus  above  the  growth  to  the  stomach-wall.  At  a  second  operation 
gastrostomy  is  performed,  and  the  invaginated  portion  of  the  oesophagus 
bearing  the  malignant  tumour  is  excised. 

Of  the  first  five  operations  performed  by  Sauerbruch,  all  of  which 
ended  fatally,  two  cases,  in  which  inoperable  carcinoma  was  present,  were 
complicated  by  perforation  of  the  malignant  growth,  owing  to  which 
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an  empyema  resulted,  with  death  in  fourteen  days;  in  a  third  case  the 
cause  of  death  was  undiscovered.  A  fourth  operation  consisted  in  re¬ 
section  of  the  lower  portion  of  the  oesophagus  for  carcinoma  of  the 
cardia.  In  a  fifth  case,  in  which  there  was  a  large  tumour  of  the  cardia, 
resection  was  abandoned  owing  to  the  general  condition  of  the  patient, 
and  anastomosis  performed,  the  patient  dying  twenty-four  hours  after 
the  operation.  Sauerbruch  states  that  during  the  entire  intrapleural 
operation  the  pulse  and  respiration  remained  normal. 

Dangers  and  difficulties.  Hcemorrhage.  During  the  resection  of 
the  thoracic  wall  this  will  be  severe,  and  must  be  dealt  with  by  promptly 
seizing  all  bleeding  points  with  Spencer  Wells’s  forceps;  the  intercostal 
arteries  must  be  taken  up  and  ligatured  before  they  are  divided.  Bleed¬ 
ing  from  one  of  the  venae  azygoi  or  from  a  tributary  may  be  troublesome 
on  account  of  the  depth  of  the  wound,  and  in  securing  these  with  forceps 
care  must  be  exercised  that  only  the  bleeding  vessel  is  taken  up;  other¬ 
wise  damage  to  important  structures,  such  as  the  thoracic  duct  or  the 
vagi,  may  result. 

Injury  to  the  Pleura.  This  is  by  far  the  most  important  danger  of 
these  trans-mediastinal  operations,  and  the  risks  of  injury  to  the  right 
pleura  will  be  appreciated  when  it  is  borne  in  mind  that  it  is  necessary 
for  the  patient  to  lie  in  the  semi-prone  position  on  the  left  side,  so  that 
while  movements  of  the  left  lung  are  impaired  entry  of  air  into  the  right 
pleura  may  be  followed  by  an  immediately  fatal  issue.  For  this  reason 
von  Mikulicz  made  use  of  Sauerbruch’s  negative  air-pressure  chamber, 
and  his  example  has  been  followed  by  the  general  use  of  a  similar 
apparatus  in  the  performance  of  such  operations. 

This  chamber  (see  Fig.  263)  is  large  enough  to  receive  five  persons 
if  required,  and  in  it  the  operator  works  at  a  'negative  air-pressure  of 
3  to  5  millimetres  of  mercury,  which  is  increased  to  7  or  8  mm.  towards 
the  close  of  the  operation.  According  to  Sauerbruch,  opinion  is  now  in 
favour  of  decreasing  the  thoracic  pressure,  the  bronchial  pressure  remain¬ 
ing  normal,  as  opposed  to  the  alternative  of  increasing  the  pressure  within 
the  lungs  while  the  thoracic  cavity  is  exposed  to  normal  atmospheric 
pressure  as  is  done  in  most  physiological  experiments.  (For  further 
interesting  details  see  Sauerbruch,  ‘  Zur  Pathologie  des  offenen  Pneumo¬ 
thorax  und  die  Grundlage  meines  Verfahrens  zu  seiner  Ausschaltung,’ 
Mitteilungen  aus  den  Grenzgebieten  dcr  Medizin  und  Chirurgic,  1904, 
vol.  xiii,  p.  461.) 

Empyema  and  infection  of  the  mediastinal  cellular  tissues.  Avoid¬ 
ance  of  injury  to  the  pleura  and  drainage  in  all  cases  are  the  best  means 
of  avoiding  the  above,  but  it  must  be  borne  in  mind  in  estimating  the 
risks  of  these  operations  that  the  pleura  has  little  of  the  tendency  so 
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favourably  exercised  by  the  peritoneum  of  limiting  infection  by  the 
rapid  formation  of  adhesions,  so  that  even  when  drainage  is  employed 
infection  may  be  carried  in  from  without  and  an  empyema  may  result. 

Modifications.  Several  ingenious  plastic  operations  have  been  de¬ 
vised  in  order  to  obviate  the  discomfort  of  a  permanent  gastric  fistula 
after  resection  of  the  oesophagus,  and  of  these  the  following  are  the 
most  suggestive. 

Roux  ( Sem .  Med.,  January  23,  1907)  operated  upon  a  child  suffering 
from  simple  stenosis  of  the  oesophagus  which  had  resisted  all  attempts 
at  mechanical  dilatation.  He  freed  a  sufficiently  long  portion  of  the 
jejunum,  and  ligatured  four  to  five  arteries  leading  to  it  at  suitable 
distances  from  the  intestine.  Owing  to  the  conditions  of  vascular  supply 
in  the  jejunum  the  blood  was  not  cut  off  from  it,  but  was  received  from 
the  vasa  recta.  The  portion  of  intestine  was  sufficiently  long  to  be 
brought  to  the  abdominal  wound.  The  anal  end  of  the  portion  of  jeju¬ 
num  was  inserted  into  the  wall  of  the  stomach,  the  upper  end  being 
drawn  out  of  the  abdominal  wound.  The  skin  of  the  thorax  was  then 
undermined  from  a  longitudinal  incision  over  the  upper  end  of  the 
'  sternum,  and  the  portion  of  jejunum  drawn  through  the  cutaneous  bridge 
from  the  abdominal  wound  to  the  wound  above.  The  twisted  end  of  the 
jejunum  was  sutured  to  the  skin  in  the  thoracic  wound,  and  nourishment 
given  through  an  oesophageal  tube.  There  was  always  good  pulsation 
in  the  arteries  supplying  the  jejunum.  The  abdominal  fascia  and  rectus 
abdominis  were  slightly  cut  so  as  to  allow  plenty  of  room  for  the 
passage  of  the  intestine,  and  the  skin  wound  was  closed.  The  result 
was  favourable,  the  portion  of  intestine  being  seen  to  contract  under 
the  skin,  and  there  was  no  difficulty  in  suturing  the  oesophagus  to  the 
upper  end  of  the  portion  of  jejunum  at  a  later  operation. 

In  carcinoma  of  the  oesophagus  Bircher  ( Ccntralb .  /.  Chir 1907, 
vol.  xxxiv,  p.  1479)  devised  another  procedure,  in  order  to  restore  the 
defect  in  the  alimentary  canal  by  forming  an  artificial  oesophagus.  He 
performed  the  operation  in  a  very  emaciated  woman  with  stenosis  of  the 
oesophagus  31  centimetres  below  the  teeth:  the  patient’s  history  pointed 
to  the  presence  of  carcinoma.  Two  parallel  skin  incisions  were  made, 
from  the  submaxillary  region  to  the  costal  margin,  that  on  the  left  being 
somewhat  outside  the  median  line,  while  the  right  one  lay  just  inside  the 
nipple  line.  The  margins  of  this  median  strip  of  skin  were  turned  over 
and  united  by  interrupted  sutures,  forming  a  tube  covered  internally  by 
epidermis.  The  skin  on  each  side  of  the  turned-over  portion  was  under¬ 
mined  and  the  edges  approximated  and  sutured  over  this  tube,  so  that  it 
was  covered  completely  by  skin,  and  had  an  opening  only  above  and 
below. 
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Three  days  later  the  patency  of  the  tube  was  tested,  and  it  was  found 
to  allow  of  the  passage  of  a  very  large  stream  of  water.  Some  suppura¬ 
tion  occurred,  and  a  sinus  formed  over  the  clavicle,  leading  into  the  newly 
formed  oesophagus,  and  six  weeks  later  there  was  a  gastric  fistula,  the 
margins  of  which  were  adherent  to  the  lower  opening  of  the  skin  tube. 
Secondary  sutures  were  therefore  placed  in  the  newly  formed  tube  near 
the  clavicle,  and  the  skin  over  the  fistula  sutured.  The  stricture  in 
the  oesophageal  tube  was  impermeable.  A  week  later  thin  fluid  nourish¬ 
ment  was  introduced  into  the  artificial  oesophagus  from  above,  and 
entered  the  stomach  without  difficulty.  The  external  skin  sutures  over 
the  tube  had  to  be  removed  owing  to  tension,  the  sutures  around  the 
fistula  between  the  stomach  and  artificial  oesophagus  being  well  retained. 
Three  days  later  pulmonary  embolism  occurred,  terminating  fatally. 
Post-mortem  examination  showed  that  the  sutures  were  not  retained  at 
some  points  in  the  artificial  oesophagus,  and  that  there  were  small  open¬ 
ings  through  which  water  flowed.  Death  was  due  to  carcinoma  of  the 
oesophagus,  mesentery,  and  uterus,  embolism  of  the  right  pulmonary 
artery,  oedema  of  the  lung,  and  degeneration  of  the  heart.  In  another 
case  in  which  the  procedure  was  employed  the  patient  also  succumbed  to 
intercurrent  complications.  Failing  this,  definite  closure  of  the  wound 
might  have  been  obtained  by  secondary  operation  and  union  have  been 
established  with  the  oesophagus,  so  that  an  artificial  oesophagus  would 
have  been  formed  from  skin.  Bircher  thinks  that  though  peristalsis  could 
not  be  obtained  in  the  artificial  tube,  fluids  would  easily  pass  through  it, 
and  he  believes  that  eventually  it  might  be  possible  to  form  an  artificial 
oesophagus  in  this  way,  especially  if  strict  asepsis  were  maintained. 

CESOPHAGO-PLI  CATION 

* 

Reisinger  ( V  erhandl .  d.  Deutsch.  Gcs.  /.  Chir 190 7,  vol.  xxxvi,  p. 
86)  performed  the  following  operation  on  a  patient  in  whom  dilatation 
of  the  oesophagus  was  diagnosed : — 

The  X-rays  showed  that  almost  the  entire  thoracic  portion  of  the 
oesophagus  was  enormously  dilated.  The  posterior  mediastinum  was 
opened  from  the  right  side,  according  to  the  method  of  Rehn,  Nasiloff, 
and  Bryant.  A  flap  of  skin  and  muscle  was  formed,  with  its  base  upon 
the  spinous  processes  of  the  third  to  the  eighth  thoracic  vertebrae,  and 
its  apex  extending  to  the  median  border  of  the  scapula.  Portions  of  the 
fourth  to  the  seventh  ribs,  6  to  7  centimetres  in  length,  were  resected, 
the  intercostal  musculature  removed,  and  the  pleura  loosened  from  the 
vertebral  column.  Practically  the  entire  thoracic  portion  of  the  oesopha¬ 
gus  was  laid  bare,  carefully  avoiding  injury  to  the  neighbouring  struc¬ 
tures,  especially  the  pleura,  and  the  oesophagus  was  seen  as  an  enormously 


TRANS-PLEURAL  OPERATIONS  UPON  (ESOPHAGUS  547 

dilated  thick-walled  tube.  An  attempt  was  made  to  carry  out  oesophago- 
plication  by  folding  the  tube  longitudinally  so  as  to  reduce  its  calibre, 
but  the  collapsed  condition  of  the  patient  rendered  it  necessary  to 
interrupt  the  operation.  A  few  weeks  later  the  oesophagus  was  freed 
from  its  adhesions,  and  narrowed  by  cutting  away  a  longitudinal  strip 
of  its  wall,  and  subsequently  suturing  the  aperture  in  the  tube  by  two 
rows  of  sutures.  The  strip  removed  was  15  centimetres  in  length,  and 
varied  in  width  from  2  to  3  centimetres.  Considerable  improvement 
in  the  condition  of  the  patient  resulted  from  the  operation,  and  he  was 
able  to  take  solid  and  fluid  nourishment  without  pain  or  any  feeling 
of  oppression. 

TRANS-PLEURAL  OPERATIONS  UPON  THE 

OESOPHAGUS 

The  only  successful  case  of  resection  of  the  oesophagus  has  been 
reported  by  Torek.  He  succeeded  in  resecting  a  carcinoma  by  a  trans¬ 
pleural  oesophagectomy.  The  operation  was  done  under  intra-tracheal 
insufflation. 

Intra-tracheal  insufflation  consists  in  introducing  ether  vapour  under 
a  tension  of  20  to  30  mm.  into  the  main  bronchus  by  means  of  a  tracheal 
catheter  inserted  down  to  the  bifurcation.  The  apparatus  consists  essen¬ 
tially  of  an  air  pump,  an  apparatus  for  vapourizing  ether,  and  a  tracheal 
catheter  connected  to  the  latter  by  means  of  a  rubber  tubing.  The  entire 
apparatus  is  very  simple.  After  the  patient  has  been  anaesthetized  in 
the  usual  manner,  the  catheter  is  introduced  by  means  of  a  Jackson 
laryngoscope. 

The  patient  is  now  put  in  position  for  the  operation.  Both  Richter 
and  Torek  emphasize  the  importance  of  approach  from  the  right  side 
where  the  lesion  is  in  the  upper  portion  of  the  oesophagus.  Torek  points 
out  the  fact  that  the  oesophagus  stands  out  more  prominently  on  the  right 
than  on  the  left,  because  the  right  pleura  partly  covers  it  and  the  aorta 
is  not  in  the  way.  But  Torek  also  draws  attention  to  the  fact  that 
approach  to  the  lower  third  of  the  oesophagus  from  the  right  side  is 
unfeasible  because  of  the  liver.  When  in  doubt  as  to  the  exact  location 
of  the  lesion  he  makes  a  left-sided  incision. 

The  operation  is  done  in  two  stages.  First,  either  a  Witzel  or  a 
Kader  gastrostomy  is  done;  and  second,  the  resection  is  performed.  A 
preliminary  abdominal  exploration  for  metastases  precedes  the  gastros¬ 
tomy.  The  patient  is  now  placed  upon  his  side;  if  it  be  on  the  right,  the 
left  arm  is  held  upward  and  forward  to  pull  the  scapula  out  of  the  line 
of  incision.  The  patient  is  held  in  this  position,  by  the  use  of  sandbags. 
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Torek  makes  the  following  incision,  which  he  feels  is  the  one  al¬ 
ways  to  be  used  in  exploration  of  the  thorax.  It  is  made  in  the  seventh 
intercostal  space  and  is  carried  over  the  entire  length  of  the  space.  At 
its  posterior  end  it  is  carried  vertically  upward  to  the  third  interspace 
(see  Fig.  264).  The  skin  flap  is  turned  backward  and  protected  care¬ 
fully  by  towels  pinned  to  the  wound  edges.  Great  care  must  be  used 


Fig.  264.  Skin  Incision.  The  dark  line  is  a  nitrate  of  silver  mark  made  the 

day  before  operation.  {Torek.) 

to  avoid  soiling  so  large  a  wound  surface.  The  fourth,  fifth,  sixth, 
and  seventh  ribs  are  resected,  the  pleura  opened  and  the  wound  margins 
retracted  by  means  of  a  rib  spreader.  By  means  of  upward  traction  on 
the  ribs  and  gauze  pressure,  Richter  performs  this  stage  of  the  opera¬ 
tion  without  the  use  of  a  single  clamp  and  with  no  bleeding.  When  the 
resection  is  completed,  the  bleeding  intercostals  are  clamped  and  ligated. 
This  saves  time. 

The  thorax  is  now  exposed.  Quoting  Richter :  ‘  The  structures  in 
the  field  of  operation  are  readily  defined.  The  gullet  stands  out  promi¬ 
nently;  the  pneumogastric  nerve  is  plainly  visible.  It  comes  down  from 
above  in  a  single  trunk  and  lies  behind  the  azygos  vein  just  as  the  latter 
turns  in  to  meet  the  vena  cava.  Just  below  the  azygos  anterior  it  di¬ 
vides  into  numerous  branches  much  after  the  manner  of  the  pes  anserina 
of  the  facial  nerve.  Viewing  the  parts  as  seen  during  the  operation,  with 


TRANS-PLEURAL  OPERATIONS  UPON  (ESOPHAGUS  549 

the  lung  retracted,  the  plexus  so  formed  lies  to  the  right,  the  ascending 
part  of  the  azygos  to  the  left  and  the  transverse  part  of  the  azygos  above 
the  field  of  operation.  From  the  pneumogastric  plexus,  and  made  up  of 
it  in  part,  the  main  trunk  of  the  pneumogastric  dips  down  to  the  side 
of  the  gullet  ’  (see  Fig.  265). 

The  lung  is  now  freed  from  adhesions,  and  laid  over  toward  the 
front  part  of  the  mediastinum.  Then,  qutoing  Torek,  ‘  the  oesophagus  is 


Fig.  265.  Normal  Structures  as  seen  with  Lung  drawn  forward  and 
median  ward.  L,  lung;  P,  .pericardium ;  Tr,  trachea;  Oe,  oesophagus;  Pn,  pneu¬ 
mogastric  nerve;  VA,  vena  azygos;  I,  II,  III,  etc.,  ribs.  {Richter.) 

seen  only  as  a  slight  bulging  of  the  parietal  pleura  to  the  side  of  the 
aorta.  The  pleura  and  connective  tissue  covering  the  oesophagus  are 
now  divided  at  some  portion  where  it  is  not  involved,  and  the  oesophagus 
is  lifted  out  of  its  bed.  A  tape  or  strip  of  gauze  is  drawn  through  under¬ 
neath  it.  This  serves  as  a  handle  to  draw  the  oesophagus  forward  or  to 
the  side,  while  the  dissection  proceeds  (see  Fig.  266). 

‘  The  oesophagus  is  liberated  from  the  surrounding  structures  all 
the  way  up  to  the  upper  thoracic  aperture  and  all  the  way  down  to 
the  diaphragm,  except  in  cases  where  the  tumour  is  situated  rather 
high  up,  when  the  diaphragmatic  end  need  not  be  liberated.  To  deter¬ 
mine  the  extent  of  the  dissection  of  the  diaphragmatic  end,  we  decide 
at  what  place  below  the  tumour  the  oesophagus  is  to  be  divided  and 
allow  about  3  cm.  more  for  the  invagination  of  the  stump.  The  dis¬ 
section  is  best  done  with  the  aid  of  a  blunt  instrument  like  Ivocher’s 
goitre  sound,  or  a  long  Mayo  dissecting  scissors,  which  is  inserted  be¬ 
tween  the  oesophagus  and  the  tissues  lying  over  it.  The  fact  that  some 
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vagus  branches  crossing  the  oesophagus  must  be  divided  in  the  course 
of  this  procedure  need  not  deter  the  surgeon.’ 

At  this  point  it  becomes  necessary  to  digress  for  a  moment  to 


Fig.  266.  Beginning  of  Dissection  of  the  (Esophagus.  After  incision  of 
the  pleura  covering  it  the  oesophagus  is  lifted  out  of  its  bed  and  held  by  a  tape 
passed  underneath  it.  The  two  vagi  have  been  detached.  The  tumour  is  seen 
below  the  arch  of  the  aorta.  The  lung  is  fairly  well  collapsed.  {Torek.) 

emphasize  the  difference  between  the  oesophagus  and  the  intestine.  The 
latter  being  covered  by  a  serous  coat,  a  plastic  exudate  immediately 
follows  division  and  end-to-end  union  and  prevents  leakage. 
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Not  so  with  the  oesophagus;  even  though  the  resected  ends  can 
readily  be  brought  together,  end-to-end  union  must  be  attained  by  ac¬ 
curate  apposition  of  the  cut  mucosa  and  muscularis,  a  very  difficult 
thing  to  do.  A  suppurative  pleuritis  or  mediastinitis  has  been  the  usual 
result  of  this  procedure. 

The  dissection  of  that  part  of  the  oesophagus  lying  beneath  the  aortic 
arch  is  the  most  difficult.  The  oesophagus  crosses  the  left  bronchus  at 
this  point  and  it  must  be  freed  from  both  by  blunt  dissection.  Great  care 
must  be  used  not  to  kink  the  aortic  arch  because  of  the  danger  of  a 


Fig.  267.  Tube  connecting  Lower  End  of  (Esophagus  with  Gastrostomy 
opening.  The  two  light  stripes  on  the  rubber  tube  are  remnants  of  adhesive 
plaster  which  were  removed  before  taking  the  picture.  {Torek.) 

sudden  cardiac  collapse.  At  the  level  of  the  upper  thoracic  aperture 
the  finger  or  dissecting  instrument  is  pushed  by  blunt  dissection  until 
the  anterior  border  of  the  sterno-mastoid  muscle  is  reached.  At  this 
point  an  incision  is  made  through  which  the  oesophagus  is  afterward 
to  be  pulled. 

After  a  double  ligation  has  been  done,  the  oesophagus  is  divided 
and  the  end  of  the  lower  stump  invaginated  in  the  usual  manner. 
When  the  tumour  is  close  to  the  diaphragm  the  cardiac  end  of  the 
stomach  may  have  to  be  used  to  cover  in  the  stump  should  the  latter 
not  be  long  enough. 
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The  distal  end,  the  mucous  edge  having  first  been  cauterized,  is 
drawn  up  and  out  through  the  neck  wound.  This  is  readily  done 
because  the  oesophagus  is  only  supported  by  loose  connective  tissue  in 
its  pharyngeal  end.  The  oesophagus  is  brought  up  by  means  of  tape 
passed  down  through  the  skin  wound  and  tied  at  its  end. 

The  chest  is  now  closed  by  bringing  the  ribs  together  by  means  of 
Sauerbruch’s  pericostal  sutures,  the  sutures  either  going  around  the 
ribs  or  through  them.  Intra-pulmonary  pressure  should  be  sufficiently 
increased  during  the  last  stages  of  the  closure  to  keep  the  lung  in  con¬ 
tact  with  the  chest  wall.  A  slight  pneumothorax  will  do  no  harm. 
After  the  free  end  of  the  oesophagus  has  thoroughly  healed  to  the  skin, 
the  upper  end  of  a  gastrostomy  tube  is  inserted  into  it  when  the  patient 
wishes  to  take  nourishment  (see  Fig.  267).  During  the  act  of  swal¬ 
lowing  a  little  pressure  is  brought  to  bear  on  the  skin  at  one  side  of  the 
tube  to  prevent  leakage.  The  swallowed  food  passes  from  the  oesophagus 
into  the  rubber  tube  and  thus  into  the  stomach. 

Torek  closes  the  pleura  without  drainage.  At  this  point  he  differs 
with  Willy  Meyer,  who  feels  that  the  pleura  should  always  be  drained. 
Meyer  attributes  the  death  of  his  seventh  case  directly  to  lack  of  drain¬ 
age.  Sauerbruch,  who  describes  and  has  done  the  same  operation, 
closes  the  pleura  without  drainage. 

A  plastic  procedure  worthy  of  mention  for  repair  of  defects  of  the 
lower  end  of  the  oesophagus  is  the  Beck-Jianu  operation.  This  consists 
in  constructing  a  tube  from  the  greater  curvature  of  the  stomach,  draw¬ 
ing  it  through  an  opening  in  the  diaphragm,  and  uniting  it  to  the  proxi¬ 
mal  portion  of  the  oesophagus.  No  living  case  following  this  pro¬ 
cedure  has  as  yet  been  reported. 
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PREPARATION  AND  AFTER-TREATMENT  OF  PATIENTS 
OPERATED  UPON  FOR  DISEASES  OF  THE  STOMACH 

No  insignificant  part  of  the  successful  treatment  of  patients  operated 
upon  for  diseases  of  the  stomach  depends  upon  the  care  exercised  in 
the  preparation  and  in  the  conduct  of  the  case  subsequent  to  operation. 

PREPARATION  OF  THE  PATIENT 

The  usual  precautions  necessary  to  secure  asepsis  are  more  than 
ever  necessary  here.  It  is  not  seldom  that  one  hears  the  remark  that  the 
‘  margin  for  error  ’  is  greater  in  abdominal  surgery  than  it  is  in  the 
surgery  of  other  parts.  And  it  is  quite  true  that  the  peritoneum  has 
a  great  capacity  for  dealing  with  any  infection  introduced  into  it.  But 
there  can  be  no  question  that  the  more  sedulously  the  details  of  an 
aseptic  operation  are  observed,  the  speedier  is  the  recovery  of  the 
patient.  Many  of  the  troublesome  after-effects  of  an  abdominal  opera¬ 
tion — pain,  flatulence,  hiccough,  vomiting — are  due  to  infection.  They 
are  evidence  of  a  slight  peritoneal  response  to  an  infection.  The  patient 
upon  whom  such  an  operation  as  gastro-enterostomy  has  been  performed 
should  suffer  almost  no  discomfort  after  he  has  recovered  from  the 
anaesthetic.  There  should  be  no  pain  except  a  ‘  catch  ’  in  the  wound 
on  coughing  or  sneezing. 

The  chief  infection  in  an  operation  conies  from  the  patient’s  skin. 
If  this  be  carefully  prepared  it  may  be  rendered  sterile,  so  that  a  little 
piece  of  the  skin  snipped  away  at  the  beginning  of  the  operation,  and 
dropped  into  a  culture-medium,  displays  no  evidence  of  infection.  But 
an  examination  of  the  skin,  similarly  conducted,  at  the  middle  or  end 
of  the  operation  will  show  that  infection  is  present.  The  surface  of  the 
skin  is  infected  from  the  depths.  It  is  my  practice  therefore  always 
to  cover  the  skin  by  fixing  up  to  the  edges  of  the  wound  with  a  special 
forceps  the  ‘  tetra  ’  material,  which  consists  of  many  layers  of  com¬ 
pressed  gauze.  When  the  stomach  or  omentum  is  taken  from  the 
abdomen  there  is  no  chance  of  any  infection  occurring  from  contact 
with  the  skin. 

It  is  of  great  importance  to  secure  before  operation  the  cleanliness 
of  the  stomach  and  the  jejunum.  Some  of  the  cases  submitted  to 
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gastrectomy  or  gastro-enterostomy  have  enormously  enlarged  stomachs 
in  which  food  lies  stagnant.  The  discharge  from  an  ulcer  or  a  growth 
makes  such  retained  material  foul  and  intensely  infectious.  In  these 
cases,  indeed  in  all  cases,  every  endeavour  should  be  made  to  get  the 
stomach  thoroughly  clean  before  the  abdomen  is  opened.  Lavage  secures 
this  end  more  certainly  than  anything  else.  The  stomach,  if  stasis  be 
present,  is  washed  out  twice  a  day  for  several  days,  and  time  and 
pains  are  spent  on  each  occasion.  It  may  be  necessary  to  use  many 
gallons  of  fluid — sterilized  saline  solution  is  the  best — before  the  water 
returns  clear.  If  there  be  no  evidence  of  stasis  the  stomach  need  not  be 
washed  more  than  twice,  once  twenty-four  hours  before  the  operation, 
and  the  second  time  an  hour  before.  The  opportunity  should  be  taken 
to  give  test-meals,  when  the  stomach  is  washed,  for  purposes  of  investiga¬ 
tion.  Some  of  the  patients  who  have  suffered  long  from  vomiting  are 
very  thin,  emaciated,  parched  for  lack  of  water.  In  them  the  continuous 
administration  of  saline  solution  by  the  rectum,  or  hypodermically,  may 
prove  very  beneficial.  It  is  most  important  also  to  attend  to  the  con¬ 
dition  of  the  patient’s  mouth.  In  almost  all  cases  of  stomach  diseases 
the  mouth  is  in  an  unsatisfactory  condition;  indeed  oral  sepsis  not 
improbably  plays  a  part  in  the  causation  of  many  organic  diseases  of  the 
stomach  or  intestine.  The  teeth  should  be  thoroughly  cleaned  several 
times  daily,  and  a  fragrant  mouth-wash  used  at  frequent  intervals. 

SUTURE  OF  THE  ABDOMINAL  WOUND 

A  few  transverse  scratches  are  made  with  a  fine  needle  in  the  skin  at 
right  angles  to  the  line  of  the  intended  incision.  The  abdominal  incision 
is  carried  through  the  right  rectus  muscle  in  gastro-enterostomy,  in  the 
middle  line  usually  for  gastrectomy.  The  fibres  of  the  rectus  are  split, 
the  nerves  being  preserved,  if  possible,  or  the  whole  belly  of  the  muscle 
is  displaced  outwards.  As  soon  as  the  peritoneum  is  reached,  and  before 
it  is  opened,  ‘  tetra  ’  cloths  are  fixed  over  the  edges  of  the  wound,  and 
fixed  at  each  side  and  at  each  end  by  the  special  forceps  made  for  me 
by  Down  Bros.  The  wound  is  sutured  in  several  layers.  A  continu¬ 
ous  catgut  stitch  is  taken  from  one  end  of  the  wound  to  the  other, 
picking  up  the  posterior  sheath  of  the  rectus  and  the  peritoneum  together. 
The  needle  is  then  laid  aside.  Then  with  a  long  straight  needle  inter¬ 
rupted  sutures  of  silkworm-gut  are  passed  through  skin  and  rectus 
muscle  on  each  side.  The  needle  is  introduced  on  one  side  and  brought 
out  on  the  other  through  one  of  the  faint  scratches  made  in  the  skin 
before  the  incision  was  started.  About  six  or  eight  of  these  sutures 
are  passed,  and  the  ends  of  all  are  then  seized  by  a  clip  on  each  side. 
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The  needle  carrying  the  catgut  suture,  which  has  just  been  laid  aside,  is 
again  taken  up,  and  is  made  to  return  along  the  incision;  it  now  picks 
up  the  anterior  sheath  of  the  rectus  on  each  side.  On  the  left  side  it  is 
introduced  about  Jd  inch  from  the  cut  edge  of  the  sheath,  and  is  brought 
out  just  clear  of  the  cut  margin;  it  therefore  picks  up  a  transverse  piece 
of  the  anterior  sheath.  On  the  right  side  the  needle  passes  from  the 
deep  to  the  superficial  aspect  of  the  sheath.  On  pulling  the  suture  tight 
it  will  be  found  that  the  right  edge  of  the  fascia  overlaps  the  left  edge. 
The  fascia  is  approximated  therefore  by  flat  surfaces,  and  not  by  edges 
only,  and  this  makes  for  sounder  healing.  When  the  end  of  the  wound 
is  reached,  the  catgut  is  tied  to  the  original  end  of  the  suture  which  had 
been  left  long.  Then  at  each  end  of  the  skin  incision  a  small  volsella  is 
placed,  and  one  or  two  along  the  wound,  bringing  the  scratches  accurately 
together.  A  row  of  Michel’s  clips  are  then  put  in  and  the  skin  edges 
thus  accurately  brought  into  contact.  The  silkworm-gut  sutures  are 
now  tied  rather  loosely,  and  cut  short.  The  dressing  I  use  consists  of 
four  layers  of  gauze  laid  along  the  wound  (the  skin  being  previously 
washed  over  with  spirit).  Over  this  a  large  square  of  gauze  is  placed; 
a  piece  of  stout  gauze  bandage  is  the  best.  This  bandage  is  then  fixed 
to  the  skin  by  a  solution  of  formalin  and  gelatine  applied  hot.  In  a 
test  tube  an  ounce  of  gelatine  (20$  in  water)  has  been  previously 
sterilized  on  three  successive  days  by  heating  to  ioo°  C.  Just  before 
use  the  test  tube  is  put  to  stand  in  very  hot  water  until  the  gelatine 
is  liquefied.  To  it  then  are  added  q  20  of  a  4$  solution  of  formalin. 
The  solution  is  then  rapidly  applied  to  the  gauze  bandage,  which  it  at¬ 
taches  firmly  to  the  skin.  The  dressing  dries  in  about  one  minute ;  over 
it  a  thin  layer  of  wool  is  applied  to  prevent  the  blankets  or  the  clothes 
from  sticking  to  it.  No  bandages  are  used.  I  never  use  any  abdominal 
bandage  now  unless  a  drainage  tube  is  left  in  the  wound.  The  dressing 
I  have  described  is  very  comfortable;  it  covers  only  the  wound,  and 
leaves  the  rest  of  the  abdomen  open  to  inspection  or  palpation. 

The  Michel’s  clips  are  removed  in  forty-eight  hours.  The  deep 
stitches  remain  ten  days  or  longer  according  to  the  case.  In  malignant 
cases  I  often  allow  them  to  remain  for  three  weeks. 

AFTER-TREATMENT 

As  soon  as  the  operation  has  been  completed  the  patient  is  placed 
in  a  warm  bed,  lying  on  the  back  with  one  pillow.  After  an  hour  or 
two,  as  soon  that  is  as  the  effect  of  the  anaesthetic  is  passing  off,  the 
patient  is  propped  up  in  bed  with  a  bed-rest  or  five  or  six  pillows.  This 
position  is  one  of  great  comfort  to  the  patient,  but  it  is  difficult  to 
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maintain.  There  is  a  very  marked  tendency,  for  a  heavy  man  par¬ 
ticularly,  to  slide  down  in  the  bed.  A  most  useful  device  for  keeping 
the  patient  in  the  sitting  position  is  that  suggested  by  Dr.  Cairns  Forsyth. 
A  hard  round  pillow  covered  with  mackintosh  and  a  pillow-slip  is 
placed  beneath  the  patient’s  thighs,  immediately  below  the  buttocks. 
To  each  end  of  this  pillow  a  stout  strap  is  attached,  terminating  in  a 


Fig.  268.  Position  of  the  Patient  after  Operations  upon  the  Stomach. 

buckle.  A  second  strap  is  fixed  to  the  upright  end  of  the  bed,  and  its 
lower  end  engages  with  the  buckle  attached  to  the  pillow;  by  pulling 
this  strap  tight  and  fixing  it,  the  position  of  the  pillow  is  made  secure. 
The  patient  is  supported  by  this  pillow  quite  comfortably,  and  is  pre¬ 
vented  from  slipping  down  in  the  bed.  About  five  or  six  hours  after 
the  operation  the  feeling  of  nausea  caused  by  the  ether  will  have  passed 
off,  and  the  patient  begins  to  ask  for  fluid.  At  once  water  is  given, 
an  ounce  or  more  at  a  time  to  begin  with,  and  in  two  or  three  hours 
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a  cup  of  tea.  Most  patients  like  tea  better  than  any  other  drink;  during 
the  first  twenty-four  hours  three  or  four  cups,  made  to  the  patient’s 
liking,  may  be  given.  I  do  not  restrict  the  quantity  of  water  allowed  to 
patients.  They  rarely  drink  more  than  20  or  30  ounces  in  the  first 
twenty-four  hours,  but  it  is  their  own  desire  which  regulates  the  quan¬ 
tity  given,  not  any  order  of  mine.  There  is  no  harm  done  by  giving 
fluids  freely.  If  a  patient  can  vomit  without  injury  to  the  suture  line, 
it  is  quite  certain  that  the  passage  of  fluids  through  the  anastomotic  open¬ 
ing  will  do  no  hurt.  For  the  last  three  or  four  years  I  have  put  no 
restraint  upon  patients  in  this  matter  even  from  the  first.  Thirst  is  the 
most  intolerable  of  all  sufferings  after  abdominal  section,  and  there  is  no 
justification  for  allowing  a  patient  to  suffer  from  it.  Fluid  taken  by 
the  mouth  has  to  pass  to  the  large  intestine  to  be  absorbed.  The  intes¬ 
tines  are  kept  active,  therefore,  and  this  is  entirely  an  advantage.  I  do 
not  order  solid  food  until  a  patient  himself  asks  for  it.  In  the  early 
days  milk,  soups,  tea  and  cocoa  are  given  freely,  but  solid  food  is  not 
desired  by  a  patient  until  eight  or  ten  days  have  passed.  As  soon  as  the 
request  is  made  I  grant  it,  ordering  sweetbread,  fish,  bread  and  butter, 
mince,  and  so  on,  and  the  quantities  taken  are  not  restricted.  In  eighteen 
or  twenty  days  ordinary  food  can  be  taken  and  enjoyed.  I  discourage 
'  pastry,  fresh  fruits,  and  green  vegetables  in  all  cases  for  some  time,  for 
these  things  are  without  value  as  foods. 

On  the  night  of  the  operation  the  patient  may  be  allowed  Ve  gr.  of 
morphine  hypodermically.  There  is  usually  not  much  pain  after  the 
operation  involving  the  .  stomach,  but  if  the  patient  complains  of  pain 
I  do  not  hesitate  to  give  one  hypodermic  injection  of  morphine.  It  is 
extremely  rare  for  a  second  dose  to  be  asked  for  or  to  be  given.  I11  all 
cases  a  simple  enema,  with  or  without  turpentine,  is  given  twenty-four 
hours  after  the  operation.  Flatus  is  brought  away,  and  the  patient  is 
more  comfortable.  An  aperient,  castor  oil  or  calomel,  is  given  about 
the  first  day.  The  patient  is  allowed  up  sometimes  during  the  second 
week,  usually  on  the  ninth  or  tenth  day.  In  malignant  cases  I  get  the 
patients  out  of  bed  earlier  than  this,  often  on  the  day  after  operation. 
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GASTROTOMY 

Indications.  In  the  operation  of  gastrotomy  the  stomach  is  opened 
for  the  purpose  of  exploring  its  interior,  for  the  removal  of  a  foreign 
body,  or  for  obtaining  access  to  the  cardiac  orifice  when  retrograde 
dilatation  of  an  oesophageal  stricture  is  to  be  attempted.  When  the 
purpose  of  the  operation  has  been  fulfilled  the  opening  in  the  stomach 
is  closed,  and  the  viscus  is  returned  within  the  abdomen. 

Operation.  The  abdomen  is  opened  in  or  near  the  middle  line, 
according  as  access  to  the  cardiac  or  the  pyloric  extremities  of  the 
stomach  is  to  be  obtained.  The  rectus  muscle,  when  a  lateral  incision 
is  used,  is  split  or  displaced  in  the  usual  manner.  When  the  stomach  is 
exposed,  it  is  drawn  well  into  the  ample  wound.  The  peritoneal  cavity 
is  then  protected  by  two  layers  of  gauze  swabs  introduced  into  it.  Those 
swabs  first  packed  away  are  of  large  size,  and  remain  unmoved  through¬ 
out  the  operation;  a  more  superficial  layer  consists  of  smaller  swabs 
which  are  changed  when  necessary.  The  edges  of  the  abdominal  incision 
are  also  well  protected  by  gauze  packing  or  by  ‘  tetra  ’■  cloths.  In  addi¬ 
tion  to  the  stomach  the  transverse  colon  should  be  drawn  well  into  the 
wound,  for  it  may  be  necessary  to  tear  through  the  gastro-colic  omentum 
in  order  to  reach  the  posterior  surface  of  the  viscus.  The  stomach  is 
then  opened  either  by  a  vertical  or  by  a  transverse  incision.  The  latter 
is  to  be  preferred  as  it  gives  a  better  exposure  of  the  stomach,  though, 
since  more  vessels  are  necessarily  divided,  the  haemorrhage  is  more 
severe.  As  the  vessels  are  divided  they  are  seized  and  ligatured  at  once 
with  fine  catgut.  A  fine  volsella  then  seizes  each  edge  of  the  wound  and 
the  stomach  cavity  is  open  to  inspection.  A  good  deal  of  frothy  viscid 
mucus  may  be  found  in  the  interior;  it  is  to  be  mopped  away  with 
gauze.  The  foreign  body  (a  dental  plate,  or  a  hair  ball  or  other  in¬ 
truder)  is  to  be  removed,  or  the  intended  procedure  carried  out,  and  the 
wound  in  the  anterior  wall  closed.  If  a  close  inspection  of  the  stomach 
be  necessary,  one  or  two  fingers  are  passed  through  a  rent  in  the  gastro¬ 
colic  omentum  immediately  below  the  stomach,  a  bloodless  spot  being 
chosen,  and  the  posterior  wall  protruded  through  the  anterior  opening. 
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One  portion  after  another  of  the  stomach-walls  may  thus  be  passed  in 
review,  and  may  be  dealt  with  as  is  necessary. 

The  opening  in  the  stomach  is  closed  by  two  layers,  an  inner  suture 
of  catgut  introduced  by  the  ‘  loop  on  the  mucosa  stitch,’  and  an  outer 
sero-muscular  suture  of  Pagenstecher’s  thread.  The  stomach  is  then 
cleansed  by  wiping  with  moist  sterile  swabs,  the  gauze  packing  and  the 
protecting  swabs  are  removed  and  the  abdomen  closed. 

GASTROSTOMY 


Indications.  The 

operation  of  gastrostomy 
is  performed  in  those 
cases  where  there  is 
stenosis  of  the  oesoph¬ 
agus,  or  at  the  cardiac 
orifice  of  the  stomach,  to 
a  degree  which  renders 
the  passage  of  nourish¬ 
ment  so  difficult  that  life 
cannot  long  be  main¬ 
tained. 

Operation.  A  great 
variety  of  procedures 
have  been  adopted  in  the 
search  for  a  perfect 
method.  There  is  at  pres¬ 
ent  a  choice  of  several 
operations  which  fulfil 
well  the  necessary  con¬ 
ditions.  These  are  that 
the  operation  should  be 
simple  and  speedy,  for  the 
vitality  of  patients  need¬ 
ing  the  operation  is  small ; 
that  it  should  give  ade- 
cjuate  access  to  the  stom¬ 
ach;  that  it  should  not  permit  the  regurgitation  of  fluids  or  of  gastric 
juice;  and  that  the  external  opening  should  show  no  great  tendency  to 
spontaneous  closure. 

Senn’s  method.  In  my  judgment  this  is  the  most  satisfactory  of 
all  methods,  for  it  best  fulfils  the  necessary  conditions  which  have  been 


Fig.  269. 


Gastrostomy  by  Senn’s  Method. 
The  suture  placed. 
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already  enumerated.  It  consists  in  the  infolding  of  a  cone  of  the  anterior 
wall  by  a  series  of  purse-string  sutures  around  a  central  tube  which 
passes  into  the  cavity  of  the  stomach.  The  abdomen  is  opened  by  a 
vertical  incision  2  to  3  inches  in  length  through  the  outer  part  of  the 
left  rectus  immediately  below  the  costal  margin.  The  muscle  fibres  are 
split,  care  being  taken  not  to  fray  them,  and  the  peritoneum  incised. 

The  stomach  is  then 
exposed;  it  is  often, 
indeed  usually,  found 
small  and  shrunken, 
and  hidden  beneath 
the  hollow  of  the  ribs 
under  the  shelter  of 
the  left  lobe  of  the 
liver.  It  is  pulled  well 
up  into  the  wound, 
and  a  point  upon  it 
selected  for  the  intro¬ 
duction  of  the  tube. 
This  point  should  be 
as  far  away  from  the 
pylorus  as  is  conve¬ 
nient,  and  it  should 
be  approximately  mid¬ 
way  between  the 
curvatures.  The 

stomach  is  now  sur¬ 
rounded  with  small 
gauze  packs,  to  pre¬ 
vent  soiling  of  the 

Fig.  270.  Gastrostomy  by  Senn’s  Method.  wound.  At  the  point 
The  suture  tied.  chosen  a  small  incision 

is  made  into  the  an¬ 
terior  wall  of  the  stomach,  through  all  the  coats.  Through  this  opening 
a  rubber  catheter  (Jaques’s  No.  12)  or  a  piece  of  small  drainage  tube  is 
passed  towards  the  pylorus  for  a  distance  of  2  or  3  inches.  The  edge  of 
the  incision  and  the  tube  are  now  both  caught  up  in  a  needle  which 
carries  a  catgut  thread;  the  stitch  when  tightened  fixes  the  tube  to  the 
opening  in  the  stomach.  A  series  of  purse-string  sutures  of  fine  Pagen- 
stecher’s  thread  are  now  passed  in  circles  around  the  tube  where  it  enters 
the  stomach.  The  first  of  these  is  about  inch  from  the  tube;  as  it  is 
tightened  an  assistant  pushes  the  tube  inwards  to  the  stomach  so  that 
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the  stitch  comes  to  lie  close  against  the  tube.  A  second  stitch  about 
inch  from  the  tube  is  then  passed  and  tied  in  the  same  manner;  then 
a  third,  and  if  need  be,  a  fourth;  each  suture  is  tightened  snugly  round 
the  tube  and  is  then  cut  short.  Finally,  the  stomach  is  secured  to  the 
anterior  abdominal  wall  by  a  suture  above  and  below  the  tube.  The 
parietal  wound  is  closed  in  layers  and  the  operation  is  complete.  A  meal 
of  peptonized  milk  may  be  given  at  once.  As  a  rule  the  stomach  is  so 
small  that  it  cannot  comfortably  hold  more  than  6  or  7  ounces,  but 


in  a  few  days  its  capacity  increases.  I  prefer  to  give  a  meal  every 
four  hours,  and  between  each  meal  to  pour  a  few  ounces  of  water  into 
the  stomach,  for  it  is  fluid  that  these  patients  mainly  want. 

Kader’s  method.  The  principle  of  this  is  similar  to  that  just 
described.  A  tube  is  introduced  into  the  stomach  at  the  same  point 
as  in  Senn’s  operation.  Then  transverse  sutures  are  passed  which  raise 
up  vertical  folds  on  each  side  of  the  tube.  By  means  of  the  stitches, 
which  pick  up  only  the  sero-muscular  coats,  two  longitudinal  ridges  are 
brought  together,  and  at  the  mid-point  of  the  ridge  the  tube  passes 
vertically  into  the  stomach.  As  the  sutures  are  tightened  they  are  cut 
short.  There  are  usually  two  above  the  tube  and  two  below.  A  second 
layer  of  stitches,  and  then  a  third,  are  passed  in  a  similar  manner;  and 
finally  the  stomach  is  fixed  to  the  anterior  abdominal  wall  as  before. 

Witzel’s  method.  This  ingenious  method  is  useful  not  only  in  the 
stomach,  but  also  in  the  jejunum,  and  its  analogue  is  used  in  other 
regions  of  the  body.  The  method  consists  in  introducing  a  tube  into 


Fig.  271.  Gastrostomy  by  Witzel’s  Method. 
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the  stomach  and  fixing  it  by  a  suture,  as  in  the  two  methods  already 
described.  The  tube  is  then  laid  flat  upon  the  anterior  wall  of  the 
stomach  and  is  buried  in  a  groove  or  furrow  there,  by  means  of  a 
continuous  suture  which  picks  up  the  sero-muscular  coats,  as  in  a 
Lembert’s  suture,  first  above  and  then  below  the  tube.  As  the  stitch  is 
tightened  a  ridge  is  lifted  up  on  each  side  of  the  tube  which  is  thus 
entunnelled.  The  suture  begins  a  little  distance  beyond  the  point  of  entry 

of  the  tube  into  the 
stomach  and  con¬ 
tinues  for  about 
inches  to  3  inches. 
Finally,  the  stomach 
is  fixed  by  a  few 
stitches  to  the  ante¬ 
rior  abdominal  wall. 

Frank’s  method. 
(Sban  ajew-Frank- 
Albert-Kocher  me¬ 
thod).  This  is  prob¬ 
ably  t  he  method 
most  employed  at  the 
present  time,  and  it 
is  certainly  -that 
which  has  been  sub¬ 
jected  to  the  greatest 
variety  of  modifica¬ 
tions,  by  Kocher, 
Hartmann,  and 
Others. 

The  operation  is 
thus  performed :  A 
vertical  incision  over  the  upper  part  of  the  left  rectus  muscle  is  made. 
The  rectus  fibres  are  split,  or  the  anterior  sheath  of  the  rectus  muscle 
dissected  up  to  the  middle  line  and  the  whole  muscle  displaced  outwards 
(Kocher).  The  peritoneum  being  opened,  the  stomach  is  sought,  and  a 
cone-shaped  piece  of  its  anterior  surface  is  brought  well  out  of  the 
wound.  The  base  of  this  cone  is  then  fixed  by  a  running  suture  to  the 
margins  of  the  parietal  peritoneum  in  the  wound  (see  Fig.  272).  A 
second  incision  is  now  made  parallel  to  the  costal  margin  and  1  inch 
beyond  its  free  edge  ;  that  is  to  say,  on  the  wall  of  the  thorax.  Between 
the  two  incisions  the  subcutaneous  tissue  is  then  cut  through  by  scissors, 
in  such  manner  as  to  raise  up  a  bridge  of  skin,  which,  as  it  were,  roofs 


Fig.  272.  Gastrostomy  by  Frank’s  Method. 
The  stomach  sutured  to  the  peritoneum. 
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in  a  tunnel  in  the  subcutaneous  tissue.  Through  this  tunnel  and  beneath 
this  bridge  of  skin  the  cone-shaped  piece  of  the  stomach  is  passed  until 
the  apex  of  the  cone  pouts  through  the  thoracic  incision.  It  is  there 
fixed  by  a  hare-lip  pin  or  a  few  sutures,  and  the  original  abdominal 
wound  is  then  closed  completely  (see  Fig.  273).  This  method  is  one 
which  is  in  my  opinion  distinctly  inferior  to  Senn’s  operation.  For  in  all 
cases  of  oesophageal  obstruction  the  stomach  is  small;  it  is  accordingly  by 
no  means  an  easy  matter  to  bring  so  much  of  it  out  of  the  abdomen  as 
is  necessary  to  make 
a  good  subcutaneous 
fold.  Moreover,  so 
much  of  the  stomach 
as  is  employed  in  the 
operation  is  put  out 
of  use,  as  it  were,  so 
far  as  any  digestive 
or  other  function  is 
concerned ;  whereas 
in  Senn’s  and  Kader’s 
operations  the  sto¬ 
mach-wall  being  in¬ 
folded  is  not  deprived 
thereby  of  its  func¬ 
tion.  The  efficacy  of 
the  ‘  valve  action  ’  is 
certainly  not  one  whit 
better  than  in  Senn’s 
operation ;  indeed  it 
is  not,  I  think,  quite 
so  consistently  secure. 

Finally,  the  time  con¬ 
sumed  in  the  operation  is  a  little  longer,  and  in  patients  who  are  seriously 
ill  this  is  a  factor  not  to  be  disregarded. 

Tavel’s  method.  This  most  ingenious  method  consists  in  fastening 
a  tube — an  oesophagus,  so  to  speak — between  the  anterior  abdominal  wall 
and  the  stomach  by  utilizing  a  resected  portion  of  the  small  intestine. 

A  free  incision  is  made  through  the  left  rectus  muscle,  reaching  to 
the  umbilicus.  The  stomach  is  sought,  and  then  the  omentum  is  lifted 
up  and  the  jejunum  brought  up  into  the  wound  for  examination.  A  piece 
of  it  is  then  selected  which  is  well  supplied  with  blood  (any  chance  piece 
will  not  do)  and  is  then  clamped  by  two  pairs  of  clamps  above  and  below. 
Between  the  clamps  the  bowel  is  cut,  and  the  ends  above  and  below  the 


I 


Fig.  273.  Gastrostomy  by  Frank’s  Method.  The 
stomach  sutured  to  the  skin  and  the  wound  closed. 
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resected  length  are  united  by  suture.  The  intestinal  continuity  is  thus 
restored,  and  a  piece  of  the  jejunum  some  inches  in  length,  still  attached 
by  its  mesentery,  which  contains  a  free  blood-supply,  is  available  for  the 
purposes  of  the  new  ‘  oesophagus.’  This  piece  of  the  bowel  is  now 
united  at  one  end  to  the  stomach  and  at  the  other  to  the  abdominal 
wall,  and  the  parietal  wound  is  closed  around  it.  The  description  of 
this  operation  is  enough  to  convince  any  surgeon  that  for  most  cases 
requiring  gastrostomy  it  is  quite  inadmissible.  It  is  too  severe  and 
too  prolonged  a  measure  for  a  weakly  and  wasted  patient  to  bear.  But 
for  cases  of  simple  oesophageal  obstruction  it  may  occasionally  be  useful. 
A  very  striking  use  of  the  method  has  been  made  by  Roux  of  Lausanne, 
who,  in  the  case  of  a  boy  aged  about  eight  who  had  an  impermeable 
stenosis  of  the  oesophagus  due  to  the  swallowing  of  a  caustic  fluid, 
brought  a  long  piece  of  the  jejunum  (attached  at  the  lower  end  to  the 
stomach)  upwards  beneath  the  skin  of  the  abdomen  and  chest  to  a  point 
a  little  below  the  manubrium  sterni.  The  boy,  whom  I  saw  many  months 
after  the  operation,  was  fat  and  well,  and  the  new  oesophagus  acted 
perfectly. 

After-treatment.  After  the  operation  of  gastrostomy  has  been 
performed  the  patient  should  be  fed  at  frequent  intervals.  At  first 
about  5  ounces  should  be  given  every  one  and  a  half  to  two  hours. 
Peptonized  milk  with  a  little  brandy  is  given  at  first,  and  between  the 
meals  a  little  water  is  allowed  to  run  into  the  stomach.  It  relieves  the 
patient’s  thirst  and  prevents  coagulated  milk  from  blocking  the  tube. 
During  the  first  few  days  no  more  than  6  or  8  ounces  at  one  time  can 
be  received  into  the  stomach  with  comfort;  a  quantity  larger  than  this 
causes  distress,  and  the  fluid  may  regurgitate  if  the  stomach  be  over- 
distended.  After  a  few  days  the  stomach  may  be  washed  out  through 
the  tube,  and  a  dose  of  castor  oil  administered.  Patients  often  express  a 
desire  to  have  something  in  their  mouths,  the  flavour  of  which  they 
can  appreciate.  I  usually  allow  them  to  sip  any  favourite  drink,  for 
after  gastrostomy  has  been  performed  the  power  to  swallow  is  often 
much  improved  and  a  fair  quantity  of  fluids  can  be  given  by  the  mouth. 
But  I  prefer  to  give  all  the  necessary  food  by  the  tube,  allowing  by  the 
mouth  only  those  well-flavoured  drinks  for  which  the  patient  has  a 
special  liking.  Some  days  later  meat  may  be  chewed  and  spat  out  into 
a  funnel,  and  washed  thence  into  the  stomach.  The  tube  can  usually 
be  removed  at  the  end  of  eight  or  ten  days;  it  is  boiled  and  replaced, 
or  a  new  one  used.  The  patient  should  be  instructed  not  to  remove  the 
tube  except  for  cleansing  purposes.  The  tube  is  brought  through  an 
opening  in  a  pad  affixed  to  a  belt  which  encircles  the  abdomen;  this  is 
the  most  convenient  method  of  fixing  it.  Patients  should  not  be 
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allowed  to  remain  in  bed  for  more  than  three  to  five  days  after  this 
operation;  as  a  rule  the  sooner  they  are  up  the  better,  and  they  should 
early  receive  instruction  in  the  details  of  feeding,  so  that  they  may 
depend  entirely  upon  themselves  for  this.  The  most  distressing  com¬ 
plication  after  this  operation  is  hiccough.  It  occurs  to  a  greater  or  less 
degree  in  about  one-fourth  of  the  cases;  it  is  relieved  by  washing  out 
the  stomach,  and  by  small  doses  of  morphine  or  cocaine. 

PARTIAL  GASTRECTOMY 

In  planning  an  operation  for  the  removal  of  a  cancer  beginning  in 
or  near  the  pylorus  the  lines  which  the  procedure  must  follow  are  deter¬ 
mined  by  a  consideration  of  certain  factors.  These  are — 

1.  The  lymphatic  system  of  the  stomach. 

2.  The  mode  of  spreading  of  the  growth  in  the  stomach. 

3.  The  involvement  of  the  duodenum. 

1.  The  lymphatic  system  of  the  stomach.  The  lymph  vascular  supply 
of  the  stomach  is  free.  For  convenience  of  description  certain  territories 
are  marked  out  upon  the  stomach,  which  may  be  looked  upon  as  water¬ 
sheds,  each  draining  into  a  separate  group  of  glands.  Cuneo  describes 
three  such  areas,  which  are  marked  out  by  drawing  two  lines  upon  the 
'stomach.  The  first  line  extends  from  the  apex  of  the  fundus  to  the 
middle  of  the  pylorus  and  passes  across  the  stomach  at  the  junction  of 
its  upper  two-thirds  with  the  lower  third.  The  second  line  extends  from 
the  mid-point  of  the  greater  curvature  vertically  upwards  to  meet  the 
first  line.  In  this  way  three  areas  are  marked  out :  from  the  upper  all 
the  lymph-vessels  flow  to  the  glands  along  the  lesser  curvature  and  to 
those  around  the  cardiac  orifice;  from  the  left  lower  area  the  vessels 
pass  to  the  spleen,  and  from  the  right  lower  area  they  run  obliquely 
downwards  to  glands  which  lie  along  the  greater  curvature  close  to  and 
beyond  the  pylorus.  The  glands  into  which  these  vessels  run  direct 
are  called  ‘  primary.’  When  a  gland  receives  vessels  which  have  already 
passed  through  other  glands  it  is  called  ‘  secondary.’  It  is  clear  that 
if  good  is  to  be  done  by  any  surgical  procedure  involving  the  removal 
of  a  cancer,  not  only  must  the  growth  itself  be  taken  away,  but  also 
all  the  lymphatic  vessels  which  drain  the  region  in  which  the  growth 
lies  and  the  primary  glands  which  drain  that  area.  The  primary 
glands  are — 

(a)  Those  which  lie  along  the  coronary  artery. 

( h )  A  gland  or  glands  lying  above  the  pylorus,  by  the  side  of  the 
pyloric  artery,  the  ‘suprapyloric  ’  gland. 

(c)  Glands  which  lie  along  the  upper  border  of  the  pancreas,  to  the 
right  of  the  coeliac  axis,  the  ‘  right  suprapancreatic  ’  glands. 
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(d)  The  glands  which  lie  along  the  greater  curvature  in  association 
with  the  right  gastro-epiploic  artery. 

(e)  Retropyloric  glands. 

All  these  glands  must  be  removed  therefore  as  well  as  the  stomach. 

2.  The  local  increase  of  the  growth  in  the  stomach.  The  apparent 
size  of  a  growth  in  the  stomach  is  no  guide  to  its  actual  size;  for  all 
around  the  palpable  growth  an  extensive  invasion  of  the  submucosa  has 
occurred.  This  invasion  in  cases  of  pyloric  growth  extends  for  at  least 
an  inch  on  the  cardiac  side.  The  growth,  moreover,  shows  a  striking 
tendency  to  invade  the  curvatures,  especially  the  lesser  curvature.  It  is 
not  uncommon  to  find  a  solid  cord  of  growth  extending  from  a  small 
pyloric  growth  quite  up  to  the  cardiac  end  of  the  stomach  along  the 
lesser  curvature.  It  is  therefore  necessary  in  all  cases  of  resection  of  the 
stomach  to  take  away  the  whole  length  of  the  lesser  curvature. 

3.  The  involvement  of  the  duodenum.  As  a  general  rule  a  pyloric 
cancer  seems  to  stop  abruptly  at  the  duodenum,  and  comment  has 
been  made  by  a  multitude  of  authors  upon  the  integrity  of  the  intestine 
in  cases  of  gastric  cancer.  But  as  a  result  of  the  work  of  Cuneo  and 
Borrmann  we  have  been  brought  to  realize  that  an  invasion  of  the 
duodenum  is  by  no  means  infrequent.  Borrmann  examined  sixty-three 
specimens  removed  by  operation  and  found  that  in  no  less  than  twenty 
was  it  evident  that  the  cut  surface  of  the  duodenum  was  involved  in  the 
growth.  At  least  one  inch  of  the  duodenum  must  accordingly  be  removed. 

The  lines  therefore  which  a  resection  of  the  stomach  should  follow 
may  be  indicated.  The  whole  growth  with  a  wide  margin  should  be 
taken  away;  all  the  lesser  curvature  and  one-half  of  the  greater  curvature 
must  be  removed,  and  all  the  primary  glands  must  be  sacrificed. 

Operation.  The  operation  is  carried  out  in  the  following  manner : 
An  ample  incision  is  made  in  the  middle  line,  reaching  as  a  rule  from 
the  ensiform  cartilage  to  the  umbilicus.  The  central  incision  is  more 
convenient  than  the  lateral  incision  which  is  commonly  employed  for 
the  operation  of  gastro-enterostomy ;  it  gives  easier  and  more  imme¬ 
diate  access  to  all  parts  of  the  operation  area.  An  inspection  of  the 
extent  of  the  cancerous  invasion  of  the  stomach  itself,  of  its  adhesion 
to  the  pancreas  or  abdominal  wall  or  liver,  of  the  number  and  position 
of  any  glandular  enlargements,  and  finally  of  the  liver,  peritoneum,  and 
parts  immediately  in  the  neighbourhood  to  discover  if  secondary  growth 
be  present,  is  made.  Neither  adhesions  nor  the  involvement  of  lym¬ 
phatic  glands  preclude  removal  of  the  stomach,  fhough  they  may  render 
the  mechanical  difficulties  rather  more  serious.  When  a  resection  has 
been  decided  upon,  flat  gauze  swabs,  wrung  out  of  hot  saline  solution, 
are  packed  round  the  stomach  so  as  to  afford  a  barrier  between  the  field  of 
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work  and  the  general  peritoneal  cavity.  As  a  rule  two  layers  of  swabs 
are  introduced,  the  first  consisting  of  very  large  ones,  which  are  un¬ 
changed  throughout  the  operation,  and  the  second  of  smaller  ones,  which 
when  soiled  are  changed  at  once.  No  care  is  too  punctilious  so  long  as 
absolute  security  of  the  peritoneal  cavity  is  ensured. 

It  is  best  to  begin  the  operation  by  ligature  of  the  principal  arteries 
of  supply  so  as  to  render  the  operation  comparatively  bloodless.  I 
formerly  began  by  ligature  of  the  coronary  artery,  but  now  prefer  to 
leave  this  vessel  until  a  later  stage  of  the  operation  for  reasons  presently 
to  be  mentioned.  The  gastro-hepatic  omentum  is  first  torn  through, 
and  if  need  be  ligatured  close  to  its  attachment  to  the  liver,  beginning 
near  the  cardia,  and  the  omentum  stripped  down  to  the  stomach/  and 
to  the  right  until  the  pyloric  and  gastro-duodenal  branches  of  the  hepatic 
artery  are  exposed.  These  vessels  may  arise  together  or  separately 
from  the  hepatic  stem.  They  are  best  defined  by  stripping  along  the 
hepatic  artery  with  gauze  wrapped  round  the  finger.  Each  vessel  is 
surrounded  by  an  aneurysm  needle  carrying  a  double  thread ;  between  the 
ligatures  each  artery  is  divided.  The  gastro-epiploica  sinistra  is  now 
tied  in  a  similar  manner  at  the  point  on  the  greater  curvature  of  the 
stomach  at  which  its  section  is  to  be  made.  The  index  and  middle 
finger  of  the  left  hand  are  now  passed  from  above  downwards  through 
the  opening  made  in  the  gastro-hepatic  omentum,  behind  the  pylorus, 
where  they  are  made  to  project  below  the  duodenum,  through  the  great 
omentum.  In  this  way  any  adhesion  of  the  growth  to  the  pancreas  is 
felt.  If  such  adhesion  be  firm,  a  thick  fibrous  mass  welding  the  two 
together,  it  is  better  not  to  endeavour  to  separate  the  stomach,  but  to 
deal,  first  with  the  duodenum.  The  finger  which  projects  below  the 
duodenum  indicates  the  point  at  which  a  clamp  is  introduced  at  the  place 
where  the  bowel  is  to  be  divided.  As  a  rule  two  clamps  are  introduced, 
a  rubber-covered  distal  one  and  a  bare  proximal  one;  between  them 
the  duodenum  is  divided,  a  full  inch  beyond  the  pylorus.  The  proximal 
cut  end  of  the  duodenum  may  show  a  tendency  to  slip  away  from  the 
clamp;  this  is  prevented  by  passing  a  couple  of  sutures  through  the 
stomach  and  tying  them  over  the  clamp.  The  distal  end  of  the  duodenum 
may  be  closed  by  one  of  several  methods.  I  prefer  a  running  suture  of 
catgut  taken  from  top  to  bottom  and  drawn  tight;  its  two  ends  are  tied 
together  in  such  manner  as  to  pucker  up  the  suture  line  to  a  small  knot. 
Outside  this  a  continuous  Pagenstecher’s  suture  is  passed  until  it  is  quite 
certain  that  a  perfectly  secure  closure  of  the  duodenum  has  been  effected. 

I  generally  use  a  third  layer  of  stitches,  for  the  records  of  cases  show 
that  leakage  from  the  duodenum  is  one  of  the  common  causes  of  disaster. 

I  have  never  had  any  trouble  from  this  source,  but  I  perform  this  part 
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of  the  operation  with  the  most  sedulous  care.  If  need  be,  a  part  of  the 
pancreas  is  stitched  over  the  end  of  the  duodenum  to  make  assurance 
doubly  sure. 


Fig.  274.  Partial  Gastrectomy. 
Gastro-hepatic  omentum  ligatured;  division  of  duodenum. 
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The  proximal  cut  end  of  the  duodenum  is  now  lifted  up  with  the 
clamp,  the  whole  being  held  in  a  large  moist  swab.  If  only  slender 
adhesions  to  the  pancreas  be  found  they  are  torn  through,  but  if  the 
stomach  seems  rather  to  have  grown  into  the  gland  it  is  better  to  slice 
away  a  thin  layer  from  the  surface.  The  pancreas  may  be  safely  cut 


Fig.  275.  Partial  Gastrectomy.  Ligature  of  the  coronary  artery. 


in  this  way,  but  the  shaving  must  not  be  carried  too  deep  lest  the  duct 
be  opened.  Bleeding  is  free  at  the  first,  but  is  readily  checked  by  firm 
pressure,  or  by  a  few  ligatures. 

It  is  now  the  time  to  see  that  all  the  glands  along  the  greater  curvature 
of  the  stomach  are  removed.  The  subpyloric  glands  are  often  grossly 
enlarged,  but  not  always  so.  It  is  important  to  see  that  all  the  fatty 
tissue  which  bears  them,  in  the  angle  between  the  first  and  second  parts 
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of  the  duodenum,  is  taken  away.  On  the  greater  curvature  of  the 
stomach  the  glands  are  also  numerous  in  the  pyloric  half.  They  show 
a  great  tendency  to  drop  down  in  the  omentum ;  not  seldom  being  found 
il/2  to  2  inches  from  the  stomach.  As  these  are  removed  it  is  necessary 
to  see  that  no  damage  is  done  to  the  middle  colic  artery.  To  prevent 
this  most  serious  mishap  the  transverse  colon  and  omentum  should  be 
withdrawn  from  the  abdomen  and  the  under  surface  of  the  transverse 


Fig.  276.  Partial  Gastrectomy. 

The  clamps  applied,  preparatory  to  gastro-enterostomy. 

mesocolon,  whereon  the  arterial  arch  is  easily  to  be  seen,  constantly 
examined.  The  great  omentum  well  below  the  greater  curvature  of  the 
stomach  is  then  ligatured  in  bundles  and  divided.  As  each  part  of  the 
omentum  is  displayed  care  must  be  taken  to  see  that  the  ligature  lies  well 
below  all  glands  to  be  removed.  This  process  of  tying  the  omentum  in 
bundles  is  continued  until  a  point  an  inch  or  more  beyond  the  middle  of 
the  greater  curvature,  well  beyond  the  left  of  the  glandular  chain,  is 
reached.  It  is  at  this  point  that  the  left  gastro-epiploic  artery  has  already 
been  tied. 

The  stomach  is  now  free  and  mobile  in  its  pyloric  half — for  the 
gastro-hepatic  omentum  has  been  divided,  the  duodenum  severed,  and 
the  great  omentum  ligatured.  This  mass  of  the  stomach  held  in  a  large 
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hot  swab  is  now  turned  well  over  to  the  left,  so  that  its  posterior  surface 
is  exposed.  The  time  has  come  for  ligature  of  the  coronary  artery. 
This  is  best  done  now  by  cleaning  with  a  little  gauze,  which  soon  clearly 
displays  the  coeliac  axis.  The  coronary  artery  is  surrounded  with  an 
aneurysm  needle  close  to  its  origin,  tied  and  divided.  The  stomach  is  at 
once  much  looser,  for  its  chief  remaining  anchor  has  been  cut.  The 
advantages  of  dividing  the  coronary  at  this  stage  are,  that  it  is  easier, 


Fig.  277.  Partial  Gastrectomy. 

Closure  of  the  wound  in  the  stomach.  X  X,  the  gastro-enterostomy  suture. 

being  displayed  in  a  few  moments,  and  that  it  is  divided  at  a  higher  point, 
so  that  the  upper  coronary  group  of  glands  can  be  removed  completely. 
The  artery  being  divided,  the  glands  are  stripped  down  with  gauze  until 
the  oesophagus  and  the  beginning  of  the  lesser  curvature  are  clear.  The 
line  of  division  of  the  stomach  from  the  highest  point  of  the  lesser  curva¬ 
ture  to  a  point  about  the  middle  of  the  greater  curvature  is  now  deter¬ 
mined,  and  a  clamp  may  temporarily  be  laid  along  this  line,  and  lightly 
clamped  to  indicate  its  direction.  But  before  the  stomach  is  divided 
along  this  line  the  anastomosis  with  the  jejunum  should  be  made.  At 
this  stage  it  is  easily  done,  for  the  loosened  part  of  the  stomach  gives  one 
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a  handle  with  which  to  manipulate  the  remainder,  the  part,  that  is,  which 
is  to  be  engaged  in  the  anastomosis.  If  the  stomach  be  first  divided,  the 
part  that  remains  is  sometimes  so  small,  and  handled  with  such  great 
difficulty,  that  the  performance  of  the  gastro-enterostomy  becomes  very 
difficult,  and  the  anastomosis  when  completed  looks  anything  but  shapely. 
By  performing  the  short  circuiting  operation  now  it  is  easier,  speedier, 
and  therefore  safer.  I  prefer  in  performing  this  anastomosis  to  make 
the  jejunum  lie  to  the  left,  on  Mayo’s  line,  as  this  is  undoubtedly  an 
advantage  in  cases  of  partial  gastrectomy. 

Clamps  are  therefore  now  applied  to  the  posterior  surface  of  the 
stomach,  and  to  the  jejunum,  close  to  the  flexure,  drawn  up  through 
a  rent  in  the  transverse  mesocolon.  The  lines  of  suture  and  all  the 
details  of  the  operation  are  the  same  as  those  described  on  p.  604. 
When  the  gastro-enterostomy  is  completed,  Kocher’s  long  clamp  is 
applied  to  the  stomach  along  the  line  already  indicated.  A  second 
clamp  is  applied  distal  to  it,  and  between  the  two  the  stomach  is  divided. 
In  doing  so  it  is  well  to  cut  first  through  the  serous  and  muscular  coats 
back  and  front  and  to  strip  these  back  a  little  way  before  dividing  the 
mucosa :  so  that  when  this  is  divided  and  sutured  it  can  be  well  covered 
by  the  exuberant  outer  coats.  After  division  of  all  the  coats  the  mucosa 
is  sutured  with  catgut  and  the  serosa  and  muscularis  with  Pagen- 
stecher’s  thread.  The  only  points  of  difficulty  are  at  the  curvatures, 
and  here  especial  care  must  be  taken  to  see  that  the  closure  is  secure.  At 
the  point  of  section  of  the  lesser  curvature  the  stomach  may  sometimes 
seem  likely  to  slip  away  from  the  clamp;  if  so,  it  is  sutured  at  once, 
and  an  extra  Halsted’s  suture  may  be  useful  to  hold  it  secure.  The  time 
has  now  arrived  to  clear  away  the  only  remaining  primary  glands,  the 
right  suprapancreatic,  which  lie  along  the  hepatic  artery  above  the 
pancreas.  This  is  best  done  by  careful  dissection,  and  the  constant  strip¬ 
ping  of  the  parts  with  gauze.  It  is  best  to  begin  at  the  cceliac  axis  and 
work  to  the  right;  the  pancreas  may  possibly  have  to  be  sacrificed  in 
some  small  degree,  but  this  does  not  signify.  What  is  important  is  the 
security  of  the  hepatic  artery,  and  this  must  throughout  be  jealously 
guarded.  It  now  remains  only  to  clean  the  operation  area,  arrest  any 
chance  leakage  of  blood,  to  remove  the  swabs,  and  to  close  the  abdominal 
wound.  Drainage  is  not  as  a  rule  necessary  unless  the  pancreas  has  been 
exposed ;  it  is  then  desirable. 

PARTIAL  GASTRECTOMY  FOR  SIMPLE  ULCER  OF  THE  STOMACH. 
RESECTION  OF  THE  ULCER-BEARING  AREA.  RODMAN’S  OPERATION 

There  are  occasions  upon  which  it  may  be  necessary  to  perform 
a  resection  of  the  pyloric  region  of  the  stomach  for  simple  disease.  The 
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indications  for  this  operation  are  chiefly  two :  firstly,  when  there  are 
multiple  ulcers  in  the  stomach;  secondly,  when  the  ulcer  is  so  much 
indurated  that  an  accurate  discrimination  between  simple  and  early 
carcinomatous  disease  is  very  difficult,  or  even  impossible.  The  advocacy 
of  resection  for  such  conditions  began  with  Dr.  W.  L.  Rodman  of 
Philadelphia,  and  the  name  of  this  distinguished  surgeon  is  now  generally 


Fig.  278.  Blood-vessels  tied,  Glands  separated.  Crushing  Clamps  in 
Place  and  also  Clamps  to  prevent  leakage  from  Part  to  be  removed. 
Upper  left  drawing  shows  stump  of  duodenum  in  crushing  clamp  with  suture 
placed  for  closing.  (Mayo.) 

given  to  the  operation  for  removal  of  the  ‘  ulcer-bearing  area.’  The 
procedure  in  such  cases  is  very  similar  to  that  which  has  already  been 
described  in  cases  of  carcinoma.  The  chief  differences  are — 

(a)  It  is  not  necessary  to  remove  the  stomach  very  wide  of  the 
growth;  an  interval  sufficient  to  allow  of  the  easy  application  of  the 
clamps  is  all  that  is  needed. 

(b)  The  removal  of  the  whole  of  the  lesser  curvature  is  not  neces¬ 
sary. 


Fig.  279.  Crushing  Clamp  on  the  Stomach.  Cautery  used  to  sterilize  and 
prevent  carcinomatous  implantation.  Stump  of  duodenum  closed.  Sutures 
placed  to  turn  the  duodenal  stump  into  the  denuded  head  of  the  pancreas. 
{Mayo.) 

Polya  operation.  The  Polya  operation,  as  described  by  Mayo,  is  as 
follows : 

The  diseased  portion  of  the  stomach  is  removed  in  the  usual  way 
and  the  stump  of  the  duodenum  closed  and  buried  (see  Figs.  278  and 
279).  An  opening  is  made  in  the  avascular  arcade  of  the  transverse 
mesocolon  and  the  jejunum  pulled  through  until  it  can  be  easily  brought 


576  OPERATIONS  UPON  THE  STOMACH 


(c)  The  sacrifice  of  the  glands  is  not  necessary. 

(d)  The  duodenum  need  not  be  removed  unless  ulcers  are  found 
there  also. 

(e)  The  performance  of  an  end-to-end  anastomosis  or  of  Kocher’s 
gastro-duodenostomy  may  be  possible;  Rodman  himself  prefers,  I  think 
rightly,  to  perform  gastro-enterostomy. 
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into  contact  with  the  stomach,  which  is  held  in  the  crushing  clamp  of 
Payr,  and  united  by  suture  to  the  loop  of  jejunum  (see  Fig.  280)  quite 
as  the  ordinary  gastro-enterostomy  is  made.  If  the  diameter  of  the  end 
of  the  stomach  be  very  large,  it  can  easily  be  diminished  by  placing 
the  sutures  in  such  manner  as  to  take  a  proportionately  greater  bite  in 
the  stomach  than  in  the  intestine,  thus  reducing  the  lumen  of  the  stom- 


Fig.  280.  Upper  Jejunum  Six  to  Twelve  Inches  from  Origin  brought 

THROUGH  AN  OPENING  WHICH  HAS  BEEN  MADE  IN  THE  TRANSVERSE  MESOCOLON 
AND  UNITED  BY  OUTER  ROW  OF  SEROMUSCULAR  SlLK  SUTURES  TO  THE  POSTERIOR 
Wall  of  the  Stomach.  {Mayo.) 


ach  as  the  suturing  progresses.  The  stomach  is  anastomosed  to  the 
jejunum  at  a  point  where  the  jejunal  blood-supply  is  extraordinarily 
good,  and  the  jejunum  can  be  depended  upon  to  do  more  than  its  share 
in  the  healing  process.  Before  the  inner  through-and-through  sutures 
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are  placed,  the  stomach  and  intestine  are  grasped  with  elastic  holding- 
clamps  to  prevent  soiling;  the  inner  row  of  sutures  is  then  run  entirely 
around  and  the  outer  row  completed.  The  entire  anastomosed  end  of 


Fig.  281.  Anastomosis  completed  by  an  Anterior  Row  of  Seromuscular 
Silk  Sutures.  Anastomosed  end  brought  through  the  opening  in  the  transverse 
mesocolon  and  margins  of  opening  sutured  to  the  stomach.  (Mayo.) 

the  stomach  is  then  drawn  down  below  the  transverse  mesocolon  and 
the  margins  of  the  opening  in  the  transverse  mesocolon  carefully  at¬ 
tached  by  a  number  of  sutures  to  the  wall  of  the  stomach  (see  Fig.  281). 
Fine  silk  is  used  for  the  peritoneomuscular  sutures  and  chromic  catgut 
for  the  through-and-th rough  inner  row. 
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Balfour  operation.  Balfour,  of  the  Mayo  Clinic,  has  described  a 
modification  of  the  Polya  operation,  the  technique  of  which  is  as  fol¬ 
lows  : 


Fig.  282.  a,  The  End  of  the  Duodenum  transfixed  and  tied  with  Catgut. 
The  actual  cautery  used  for  sterilizing  stump  beyond  ligature.  The  purse-string 
suture  in  place,  b,  The  stump  inverted  and  first  catgut  purse-string  suture  tied. 
Second  catgut  purse-string  suture  in  place  below  the  first.  A  few  interrupted 
silk  sutures  may  be  placed  to  draw  together  the  sheath  of  the  pancreas  and 
omenta  in  the  vicinity,  thereby  burying  the  end  of  the  duodenum.  {Balfour.) 
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The  resection  is  carried  out  in  the  ordinary  way  with  especial  atten¬ 
tion  to  such  important  parts  as  the  wide  removal  of  gland-bearing  tissue, 
the  avoiding  of  injury  to  the  middle  colic  blood-supply  of  the  trans¬ 
verse  colon,  the  resection  made  well  beyond  the  cancer  limits,  the  cauter¬ 
ization  of  all  cut  mucous  surfaces  to  prevent  cancer-cell  transplantation, 


Fig.  283.  End  of  Duodenum  closed,  Vessels  ligated  and  Fat  and  Glands 
isolated  with  the  Carcinomatous  Portion  of  the  Stomach.  Section  being 
made  with  an  electric  cautery  knife.  ( Balfour .) 

and  the  secure  inversion  and  burial  of  the  duodenal  stump.  The  opera¬ 
tive  field  is  inspected  and  carefully  isolated  by  fresh  packs  and  the  second 
stage  is  carried  out  as  follows  (see  Figs.  282  and  283)  : 

The  first  loop  of  jejunum  is  procured  and  a  point  about  14  to  18 
inches  from  the  duodeno-jejunal  angle  is  marked.  The  jejunum  is 
then  carried  up  in  front  of  the  transverse  colon  and  omentum  and  a 


PARTIAL  GASTRECTOMY 


581 

segment  of  suitable  size  is  chosen  at  the  point  already  marked.  This 
section  of  jejunum  is  lightly  grasped  with  rubber-covered  forceps,  and 


Fig.  284.  First  Row  of  Interrupted  Silk  Sutures  uniting  the  Proximal 
Portion  of  the  Jejunum  to  the  Posterior  Wall  of  the  Stomach.  Anticolic. 
{Balfour.) 

directed  so  that  the  proximal  end  of  the  loop  will  be  approximated  to 
the  lesser  curvature  of  the  stomach.  A  series  of  interrupted  silk  sutures 
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in  the  serosa  is  used  for  the  first  line  posteriorly,  beginning  at  the  greater 
curvature.  All  these  sutures  are  placed  before  any  are  tied,  and  the 
ends  of  the  top  and  bottom  sutures  may  be  conveniently  left  as  guides. 
The  first  suture  line  is  about  inch  below  the  clamp  on  the  cut-end 
of  the  stomach,  and  on  the  side  of  the  jejunum  about  of  an  inch 
from  the  summit  of  the  loop.  In  extensive  resections  it  is  extremely 
important  to  get  the  best  possible  exposure  of  the  lesser  curvature,  for 
at  this  point  it  is  occasionally  difficult  to  make  a  secure  anastomosis, 
and  it  is  along  the  lesser  curvature  that  inflammatory  products  fre¬ 
quently  extend,  rendering  the  gastric  wall  friable  and  a  distinct  source 
of  danger.  Any  measure  in  such  cases  which  will  prevent  retraction 
of  the  lesser  curvature  should  be  utilized.  We  still  find  the  right-angled 
rubber-covered  clamp  of  greatest  service  for  this  purpose.  The  jejunum 
is  now  incised  on  the  line  (see  Fig.  284)  and  the  crushing  clamp  re¬ 
moved  from  the  stomach.  (If  it  has  been  possible  at  any  previous  stage 
in  the  operation  to  place  without  difficulty  a  straight  rubber-covered 
clamp  at  a  higher  level  on  the  stomach,  soiling  by  unevacuated  gastric 
contents  will  be  prevented.)  Any  actively  bleeding  vessels  are  ligated. 
The  posterior  row  of  the  anastomosis  uniting  the  posterior  wall  of  the 
stomach  to  the  inner  cut-edge  of  the  jejunum  is  of  chromic  catgut. 
The  stitches  on  the  gastric  side  should  be  taken  after  the  edge  which  has 
been  crushed  by  the  clamp  has  been  trimmed  with  the  scissors.  A  second 
row  of  finer  catgut  may  be  used  to  advantage  in  the  posterior  line. 
The  first  chromic  catgut  suture  is  continued  in  front  in  the  usual  way  to 
complete  closure.  An  interrupted  silk  suture  line  similar  to  that  used 
posteriorly  is  placed  anteriorly,  particular  care  being  taken  to  reinforce 
the  angle  of  anastomosis  at  the  lesser  curvature.  A  few  interrupted 
silk  sutures  are  placed  where  necessary  further  to  protect  the  anterior 
suture  line  and  the  suture  at  the  lesser  curvature,  the  stump  of  gastrohe- 
patic  omentum  which  contains  the  ligated  gastric  artery  being  utilized  as 
a  support  to  the  gastro- jejunal  angle  at  this  point. 


CHAPTER  III 


OPERATIONS  FOR  GASTRIC  ULCERS  AND  THEIR 

SEQUEL/E 

EXCISION  OF  AN  ULCER  FROM  THE  LESSER 

CURVATURE 

Indications.  Experience  has  shown  that  when  chronic  ulcers  are 
found  upon  the  lesser  curvature,  in  the  cardiac  half  of  the  stomach, 
the  relief  from  gastro-enterostomy  is  slight  or  transitory,  and  my  practice 
has  now  been,  for  some  time,  to  excise  such  ulcers.  As  a  rule  an  ulcer 
so  placed  is  solitary,  and  when  it  is  removed  the  stomach  performs  its 
work  as  well  as  ever  before,  but  there  are  cases,  very  exceptional  I  be¬ 
lieve  them  to  be,  in  which  such  an  ulcer  is  found  together  with  a  chronic 
ulcer  in  the  duodenum.  In  such  circumstances  the  choice  before  the 
,  surgeon  lies  between  the  performance  of  gastro-enterostomy  well  on  the 
cardiac  side  of  the  ulcer  and  the  excision  of  the  gastric  ulcer  followed  by 
gastro-enterostomy.  I  have  excised  many  of  these  saddle-shaped  ulcers 
of  the  lesser  curvature,  but  have  never  yet  found  it  necessary  to  perform 
gastro-enterostomy  also. 

Operation.  The  operation  may  he  extremely  difficult,  for  the 
ulcer  may  be  firmly  adherent  to  the  pancreas  or  to  the  liver,  or  it  may 
lie  so  close  to  the  cardiac  orifice  of  the  stomach  that  it  is  almost  in¬ 
accessible.  I  have  on  one  occasion  found  the  operation  quite  as  difficult  as 
a  complete  gastrectomy :  the  case  concerned  a  man  who  had  been  very 
stout,  but  was  much  wasted,  and  the  ulcer  was  close  to  the  cardia  and 
very  adherent.  The  ultimate  result  was,  however,  very  good. 

The  abdomen  is  opened  by  an  ample  incision  through  the  right  rectus 
muscle  and  the  stomach  exposed.  The  ulcer  is  then  investigated,  and 
the  extent  and  density  of  any  adhesions  carefully  noted.  The  first  step 
consists  in  the  division  of  the  gastro-hepatic  omentum  above  the  ulcer 
and  the  inclusion  within  the  part  to  be  removed  of  any  glands  (the 
‘  sentinel  gland  ’  of  Lund)  that  he  along  the  lesser  curvature.  The 
coronary  artery  on  each  side  of  the  ulcer  is  then  ligatured;  this  is  best 
done  by  surrounding  it  by  an  aneurysm  needle,  which  is  threaded  with 
stout  catgut  and  withdrawn.  When  ligatured  above  and  below  the  ulcer 
the  artery  and  vein  are  divided.  A  finger  is  then  passed  behind  the 
stomach  into  the  lesser  sac,  and  the  part  of  the  viscus  which  is  involved 
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in  the  subsequent  manipulations  pulled  upwards  into  the  wound.  A 
secure  packing  of  large  swabs  is  then  introduced.  The  area  of  the 
stomach  which  has  to  be  excised  is  then  mapped  out,  and  clamps  are 
applied  above  and  below.  As  a  rule  a  bayonet-shaped  clamp  will  be  found 
very  convenient  to  apply  on  the  cardiac  side ;  an  ordinary  straight 


Fig.  285.  Excision  of  an  Ulcer  from  the  Lesser  Curvature. 


clamp  suffices  for  the  pyloric  side.  Between  these  two  clamps  a  triangular 
area  of  the  stomach,  bearing  the  ulcer,  is  isolated.  Care  must  be  taken 
to  see  that  the  tips  of  the  clamp  blades  do  not  extend  too  far  downwards 
towards  the  greater  curvature,  for  if  too  long  a  wedge  is  removed  from 
the  stomach  the  puckering  which  results  may  be  unsightly,  and  may 
lead  to  stenosis.  As  much  as  possible  of  the  healthy  stomach-wall  on 
the  side  towards  the  greater  curvature  is  therefore  left. 

When  the  clamps  are  secure,  the  ulcer,  with  the  triangular  portion 
of  the  stomach  which  carries  it,  is  excised,  by  snipping  a  little  distance 
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from  the  clamp  blades  with  large  straight  scissors.  The  clamps  prevent 
any  escape  of  blood  or  of  stomach  contents.  The  two  clamps  are  now 
approximated  and  the  suturing  begins.  A  curved  needle,  which  bears 
either  chromic  catgut  or  fine  Pagenstecher’s  thread,  is  passed  on  the 


Fig.  286.  Ulcer  on  Anterior  Wall  with  Gastrohepatic  Omentum  dis¬ 
sected  from  Lesser  Curvature.  {Balfour.) 

posterior  cut  surfaces  of  the  stomach  at  the  part  nearest  the  greater 
curvature  from  the  mucous  surface  of  the  one  side  through  all  the  coats 
to  the  mucosa  of  the  opposite  side,  and  then  returns  again  through  all 
the  coats  to  the  mucosa  of  the  lower  side,  which  is  pierced  about  ps  inch 
from  the  original  point  of  entry.  The  thread  is  now  knotted,  and  a  con¬ 
tinuous  suture  begun.  The  needle  passes  as  before  from  mucosa  to 
serosa  of  the  lower  side  through  serosa  to  mucosa  of  the  upper  side,  and 
then  returns  from  mucosa,  through  the  two  apposing  layers  of  serosa,  to 
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Fig.  287.  a,  Burning  out  Ulcer,  b,  Ulcer  completely  burned  through. 

(Balfour.) 


infolded  the  mucosa,  and  has  secured  accurate  serous  apposition  on  both 
anterior  and  posterior  aspects  of  the  stomach.  The  clamps  are  then 
removed,  and  if  any  vessel  bleeds  it  is  secured  by  a  ligature  or  by  a 
separate  stitch.  The  whole  line  of  sutures  is  then  reinforced  by  a  con¬ 
tinuous  Pagenstecher’s  suture  which  begins  on  the  posterior  surface  at 
the  lower  end,  and  continues  along  the  whole  line  to  the  end  of  the 
suture  line  on  the  anterior  surface. 


the  mucosa  of  the  lower  side.  A  ‘  loop  on  the  mucosa  ’  (see  p.  608)  is 
thus  left  at  each  passage  of  the  stitch.  This  stitch  continues  up  towards 
the  lesser  curvature  along  the  posterior  margins  of  the  incision,  and  then 
descends  along  the  anterior  surface  of  the  stomach  from  the  lesser 
curvature,  to  the  end  of  the  incision  which  lies  nearest  the  greater 
curvature.  As  soon  as  this  suture  is  completed  it  is  seen  that  it  has 
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The  aperture  in  the  gastro-hepatic  omentum  is  then  closed,  the 
swabs  removed,  and  the  abdomen  closed. 

If  excision  of  the  ulcer  in  this  way  should  seem  impossible,  or  very 
difficult,  the  centre — the  ‘  core,’  so  to  speak — of  the  ulcer  may  be  excised, 
and  the  aperture  which  remains  closed  by  interrupted  suture.  In  this 


Fig.  288.  a,  First  Row  of  Sutures  closing  Opening  from  which  Ulcer 
has  been  excised,  b,  Ulcer  Area  covered  by  Gastrohepatic  Omentum. 
{Balfour.) 

way  an  artificial  perforation  is  produced  and  closed.  When  perforation 
of  an  ulcer  in  this  situation  occurs  we  know  that  its  closure  results  in 
the  permanent  relief  of  the  patient  in  almost  every  case. 

Treatment  of  gastric  ulcer  by  cautery  (Balfour).  The  technique 
as  described  is  as  follows : 

The  portion  of  the  gastrohepatic  omentum  in  the  region  of  the  ulcer 
is  carefully  dissected  free  from  the  lesser  curvature  (see  Fig.  286). 
The  ulcer  is  carefully  palpated  and  with  a  Pacquelin  cautery  maintained 
at  a  dull  heat  the  point  is  slowly  carried  through  the  ulcer  until  an 
artificial  perforation  is  produced.  The  moderate  burning  is  continued 
until  the  actual  area  of  the  ulcer  is  entirely  destroyed  (see  Fig.  287). 
Closure  of  the  opening  is  then  made  by  interrupted  sutures  of  chromi- 
cized  catgut  reinforced  by  mattress  sutures  of  silk.  The  reflected 


OPERATIONS  UPON  THE  STOMACH 


588 

gastrohepatic  omentum  is  then  replaced  over  the  site  of  the  ulcer  and 
fixed  by  superficial  interrupted  sutures  of  fine  silk  (see  Fig.  288). 

OPERATION  FOR  PERFORATING  ULCER  OF  THE 

STOMACH  OR  DUODENUM 

It  is  in  cases  of  this  class  that  the  speed  and  dexterity  which  come 
to  the  surgeon  as  the  fruit  of  long  practice  are  of  the  greatest  service. 
The  operation  should  of  course  be  thorough,  and  all  its  details  must 
be  observed  with  the  most  sedulous  care;  but  the  more  speedily  these 
things  are  done  the  greater  is  the  chance  of  success.  As  a  general  rule 
the  position  of  the  ulcer  can  be  localized  to  one  or  other  side  of  the  middle 
line  before  the  operation  is  begun,  and  accordingly  the  incision  should 
fall  upon  the  abdomen  to  right  or  left  of  the  middle  line.  If  this  be 
done  there  will  be  no  need  for  any  other  incision  than  the  vertical  one;  a 
transverse  division  of  one  or  other  rectus  muscle  is  then  unnecessary, 
and  is  at  all  times  most  undesirable. 

Operation.  The  abdomen  being  opened,  fluid  will  escape  at  once; 
if  the  fluid  be  bile-stained  a  perforation  will  probably  be  found  in  the 
duodenum,  and  it  is  there  that  a  search  should  first  be  made.  If  the 
fluid  be  clear  or  turbid,  containing  the  remnants  of  food  recently  taken, 
the  perforation  may  be  sought  in  the  stomach.  This  fluid  is  usually 
sterile,  and  is  inodorous.  The  ulcer  may  be  difficult  to  discover.  It 
may  be  covered  over  by  adherent  masses  of  thick  lymph;  to  where 
these  are  abundant  the  search  should  be  especially  directed.  At  times 
the  sizzling  or  the  bubbling  of  gas  may  lead  the  surgeon  to  the  point 
from  which  the  leakage  is  occurring.  The  ulcer,  as  a  rule,  is  found 
quite  readily  by  searching  along  the  lesser  curvature,  close  to  which 
it  usually  lies.  As  soon  as  it  is  found  I  think  it  best  to  secure  its  opening 
by  a  single  catgut  suture  taken  across  it.  By  this  means  that  constant 
leakage  from  the  stomach,  which  is  nearly  always  full,  is  prevented. 
My  own  practice  then  is  to  request  the  anaesthetist  to  pass  the  stomach 
tube,  which  is  ready  for  use,  in  order  to  empty  the  stomach.  This  makes 
the  subsequent  suturing  very  much  easier;  and  when  the  stitches  are 
complete  the  stomach  may  be  washed  out  with  advantage.  The  single 
catgut  suture,  together  with  the  ulcer,  is  now  infolded  by  a  double  layer 
of  stitches  of  thin  Pagenstecher’s  thread,  passed  with  a  fine  curved  in¬ 
testinal  needle.  This  infolding  and  suture  may  be  easy  or  may  be 
extremely  difficult.  It  is  made  difficult  by  the  induration  and  stiffness 
which  surround  the  ulcer.  The  hard  oedematous  margins  of  the  ulcer 
do  not  hold  the  sutures  easily.  As  soon  as  the  stitch  is  passed  it  may  cut 
through;  or  the  attempt  to  bring  the  edges  together  may  be  rendered 
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impossible  by  the  inflexible  nature  of  the  stomach-wall  at  this  part.  If 
these  difficulties  be  encountered  they  can  only  be  overcome  either  by 
taking  a  much  wider  hold  of  the  stomach,  or  by  covering  over  the  gap 
in  the  stomach  by  a  layer  of  omentum.  The  former  is  to  be  preferred. 
The  stiffness  and  brittleness,  as  a  rule,  do  not  extend  over  a  large  area, 
and  sutures  passed  wide  of  this  hold  firmly  enough.  A  double  layer  is 
used,  and  each  layer  extends  well  beyond  the  ulcer  at  each  extremity.  A 
flap  of  omentum  may  then  be  placed  over  the  suture  line  and  fixed  there 
by  one  or  two  interrupted  stitches. 

The  toilet  of  the  peritoneum  must  now  receive  attention.  The  views 
of  all  surgeons  as  to  how  this  may  best  be  accomplished  do  not  coincide, 
and  my  own  practice  has  from  time  to  time  been  modified  as  my  experi¬ 
ence  increased,  and  as  the  time  which  had  been  allowed  to  lapse  between 
perforation  and  operation  by  degrees  became  curtailed.  In  most  cases 
a  little  local  wiping  is  all  that  is  necessary;  a  hot  moist  swab  is  used, 
and  is  gently  patted  on  to  the  parts  immediately  in  the  neighbourhood. 
There  should  be  no  rubbing  or  ungentle  handling.  The  abdomen  is  then 
closed  without  drainage.  If  there  be  more  extensive  soiling  of  the  peri¬ 
toneum,  the  process  of  cleansing  must  extend  further.  Hot  swabs  are 
passed  to  one  or  both  kidney  pouches,  where  fluid  is  prone  to  trickle 
and  to  lodge,  or  into  the  iliac  fossa  or  into  the  pelvis.  If  there  be  a 
general  infection  of  the  peritoneum,  the  whole  cavity  being  full  of  fluid, 
and  the  pelvis  overflowing,  then  anything  like  a  complete  cleansing  by 
mechanical  means  is  impossible.  I  am  then  content  to  cleanse,  as  best  I 
can,  hurriedly,  with  swabs,  which  are  packed  away  in  the  abdomen  while 
the  suturing  of  the  ulcer  is  being  done.  When  these  are  removed,  a  hand 
is  passed  down  into  the  pelvis  and  a  median  incision  immediately  above 
the  pubes  is  made,  and  a  very  large  drainage  tube  is  passed  to  the  bottom 
of  the  pelvis.  I  do  not  practise,  nor  do  I  approve  of,  lavage.  It  prob¬ 
ably  does  little  to  cleanse  the  cavity,  and  it  is  not  seldom  a  cause  rather 
than  a  preventative  of  shock.  Drainage,  though  rarely  necessary,  when 
used  should  be  ample.  A  split  rubber  tube  in  the  suprapubic  wound  may 
be  enough,  but  other  openings  may  in  very  late  cases  be  needed  to  drain 
the  iliac  fossae  or  kidney  pouches.  A  drain  may  also  be  left  in  the 
original  wound.  I  find  that  I  have  drained  only  two  cases  in  the  last 
twelve  upon  which  I  have  operated,  and  in  these  two  only  suprapubic 
drainage  was  necessary. 

A  further  and  perhaps  the  most  important  point  is  concerned  with 
the  necessity  of  performing  gastro-enterostomy  at  once.  When,  for 
example,  there  has  been  a  perforation  of  a  duodenal  ulcer,  the  infolding 
and  suture  will,  of  necessity,  have  caused  some  narrowing  of  the  lumen 
of  the  gut.  This  lessening  of  the  lumen  is  certain  to  become  worse  as 


590 


OPERATIONS  UPON  THE  STOMACH 


time  passes  and  cicatricial  contraction  occurs  in  the  area  of  the  stomach 
or  duodenum  involved  in  the  operation.  Again,  not  a  few  cases  are 
recorded  in  which  two  perforating  ulcers  have  simultaneously,  or  almost 
simultaneously,  occurred ;  or  in  which,  after  the  secure  closure  of  one 
ulcer,  a  second  has  perforated  a  week  or  more  later,  involving  death  or  a 
second  operation.  It  is  a  consideration  of  cases  such  as  these  which  has 
drawn  attention  to  the  question  of  the  advisability  of  gastro-enterostomy 
as  an  addition  to  the  closure  of  the  rupture  in  the  base  of  the  ulcer.  My 
own  practice  is  to  perform  gastro-enterostomy  when  stenosis  has  been 
caused  at  or  near  the  pylorus,  or  in  the  isthmus  of  an  hour-glass  stomach 
by  the  closure  of  the  ulcer;  when  stenosis  is  likely  to  result  in  the  future 
as  a  result  of  the  healing  of  the  parts  engaged  in  the  operation;  or  when 
a  second  ulcer  is  present.  The  performance  of  gastro-enterostomy  as 
a  routine  procedure  is  certainly  not  necessary,  and  in  some  cases — as,  for 
example,  when  a  solitary  ulcer  near  the  cardia  on  the  lesser  curvature 
has  ruptured — it  is  quite  unnecessary.  Inasmuch  as  it  adds  appreciably 
to  the  length  of  an  operation,  every  minute  of  which  is  of  importance, 
it  is  then  positively  dangerous. 

After-treatment.  The  operation  being  completed,  the  patient  is 
propped  up  in  bed,  and  continuous  rectal  infusion  is  given.  This  lessens 
the  thirst  of  the  patient,  and  also  the  need  for  giving  much  fluid  by  the 
mouth  for  the  first  thirty-six  or  forty-eight  hours.  I  allow  the  patient 
to  drink  as  soon  as  the  nausea  due  to  the  anaesthetic  is  over. 

OPERATION  FOR  HOUR-GLASS  STOMACH 

In  the  condition  known  as  hour-glass  stomach  there  is  a  division  of 
the  stomach  into  two  cavities  by  a  constriction  which  may  be  placed 
at  any  point  between  the  cardiac  and  pyloric  orifices,  but  which  lies 
usually  closer  to  the  latter.  This  constriction  is  always  acquired,  and 
is  always  pathological.  It  may  be  due  to  the  cicatricial  constriction  of 
a  simple  ulcer,  to  compression  of  the  stomach  by  external  adhesions 
which  probably  have  their  origin  in  an  ulcer,  or  to  a  new  growth. 

When  the  narrowing  of  the  body  of  the  stomach  is  due  to  a  chronic 
ulcer,  there  is  not  seldom  evidence  of  the  existence  of  a  second  ulcer 
at  or  near  the  pylorus.  This  circumstance  may  add  gravely  to  the 
surgeon’s  task  in  devising  an  appropriate  operation.  For  the  pyloric 
complement  of  such  a  stomach  is  often  dilated,  by  reason  of  the  obstruc¬ 
tion  at  its  outlet.  If  then  gastro-enterostomy  be  performed  between 
the  cardiac  pouch  and  the  small  intestine,  the  pyloric  pouch  remains 
undrained;  if  the  distal  pouch  be  engaged  in  the  anastomosis,  the  cardiac 
pouch  is  unaffected  and  the  chief  disability  from  which  the  patient 
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Fig.  289.  Hour-glass  Stomach.  Double  gastro-enterostomy. 


Fig.  290.  Hour-glass  Stomach.  Gastroplasty. 
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Fig.  291.  Hour-glass  Stomach.  Kammerer’s  method  of  Gastroplasty. 

3.  Double  gastro-enterostomy  in  Y :  Monprofit’s  operation. 

4.  Gastroplasty. 

5.  Gastro-gastrostomy. 

6.  Partial  gastrectomy. 

7.  Stretching  of  the  constriction,  as  in  Loreta’s  operation. 

8.  Duodenostomy  or  jej  unostomy. 

1.  In  the  majority  of  cases  gastro-enterostomy  between  the  cardiac 
pouch  and  the  jejunum  will  be  the  operation  of  choice.  When  there 


suffered  remains  unrelieved.  It  is  accordingly  sometimes  necessary  to 
perform  a  double  operation. 

The  following  operations  may  be  needed : — 


1.  Gastro-enterostomy:  anterior  or  posterior. 

2.  Double  gastro-enterostomy,  a  junction  of  the  intestine  being  made 
with  each  sac:  Weir  and  Foote’s  operation. 
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is  only  the  single  constriction  present,  the  ulcer  which  has  caused  it 
lies  as  a  rule  in  the  prepyloric  portion  of  the  stomach.  The  cardiac 
pouch  is  therefore  very  large — larger,  indeed,  than  the  whole  stomach 
ordinarily  is — whereas  the  pyloric  pouch  is  not  more  than  2  or  3  inches 
in  length,  has  undergone  no  dilatation,  being  unobstructed  at  its  outlet, 
and  is  in  no  need  of  direct  surgical  treatment.  The  problem  then  with 


Fig.  292.  Hour-glass  Stomach.  Gastro-gastrostomy. 
The  clamps  applied,  one  on  each  pouch. 


which  the  surgeon  has  to  deal  is  precisely  that  which  confronts  him  in 
a  case  of  simple  pyloric  stenosis,  and  gastro-enterostomy  is  the  chosen 
procedure.  It  is  rare  to  find  a  difficulty  in  the  performance  of  the  pos¬ 
terior  operation,  but  there  may  be  an  adhesion  of  the  stenosing  ulcer  to 
the  pancreas,  with  so  many  surrounding  adhesions  that  the  hinder  sur¬ 
face  of  the  stomach  cannot  easily  be  reached,  and  the  anterior  operation 
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has  to  be  performed.  These  procedures  are  carried  cut  in  the  manner 
described  elsewhere. 

2.  Double  gastr o-enter ostomy .  Weir  and  Foote  in  one  case  adopted 
this  method.  Considering  it  desirable  to  ensure  the  emptying  of  both 
pouches,  they  attached  the  jejunum  to  each,  the  two  openings  in  the 
bowel  being  near  to  one  another.  I  have  never  adopted  this  method. 
To  perform  it,  it  is  necessary  that  both  pouches  should  be  large  (they 

would  otherwise  not  be  in  need 
of  separate  drainage)  ;  if  they 
are  large,  then  the  operation 
of  gastro-enterostomy  would 
seem  to  be  preferable.  There 
are  no  indications  for  this  pro¬ 
cedure  which  are  not,  as  I 
think,  better  met  by  other  oper¬ 
ations. 

3.  Monprofit's  operation. 
This  is  an  application  of  Roux’s 
method  of  gastro-enterostomy 
to  hour-glass  stomach.  The 
jejunum  is  divided  at  a  point 
about  6  inches  below  the  flex¬ 
ure  ;  the  distal  cut  end  is  at¬ 
tached  to  the  cardiac  pouch, 
and  the  proximal  to  the  side  of 
the  distal  about  3  inches  below 
this  point;  so  the  cardiac 
pouch  is  drained.  A  second 
division  of  the  jejunum  is  made 
about  10  inches  below  the  first  division:  the  distal  end  here  is  attached 
to  the  pyloric  pouch,  and  the  proximal  end  again  to  the  side  of  the 
distal:  in  this  way  the  pyloric  pouch  is  drained.  The  objections  to  this 
operation  are  that  it  is  necessarily  tedious  and  prolonged,  four  separate 
anastomoses  having  to  be  made,  and  that  the  indications  for  its  perform¬ 
ance  are  more  appropriately  met  by  a  different  procedure. 

4.  Gastroplasty.  Gastroplasty  is  the  application  to  the  body  of  the 
stomach  of  a  similar  procedure  to  that  which  is  followed  in  cases  of 
pyloric  stenosis  in  the  operation  of  pyloroplasty.  And  just  as  the  latter 
operation,  at  first  sight  attractive,  has  proved  in  its  results  extremely  un¬ 
satisfactory,  so  with  gastroplasty  has  a  secondary  operation  been  too 
often  necessary.  A  modification  of  pyloroplasty  introduced  by  Finney, 
and  since  known  by  this  name,  has  given  better  results.  Kammerer  has 


Fig.  293.  Hour-glass  Stomach. 
The  inner  suture. 
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Fig.  294. 


Hour-glass  Stomach.  The  outer  suture  nearly  complete. 


Fig.  295.  Hour-glass  Stomach.  Partial  gastrectomy. 
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adopted  Finney’s  procedure  in  a  modification  of  gastroplasty,  which 
converts  the  operation  almost  into  one  of  gastro-gastrostomy.  The 
operation  is  carried  out  exactly  as  in  Finney’s  method.  Clamps  are 
applied  to  the  two  compartments  of  the  stomach  close  to  the  isthmus;  a 
sero-muscular  suture  is  applied  from  the  isthmus  to  the  greater  curva¬ 
ture;  an  inverted  U  or  V  shaped  incision  is  made  in  front  of  this,  passing 
above  through  the  isthmus  and  laterally  down  each  complement  of  the 
stomach  to  the  greater  curvature.  The  inner  through-and-through 
suture  is  then  introduced,  and  finally  the  anterior  sero-muscular  suture  is 
completed.  (For  details  see  Finney’s  operation,  p.  623.) 

5  Gastro-gastrostomy  or  g astro-anastomosis,  first  suggested  by 
Wolfler,  is  indicated  in  those  cases  in  which  there  is  a  tight  stenosis  in 
the  centre  of  the  stomach,  with  a  surface  of  healthy  stomach-wall  on  each 
side  of  it  sufficient  for  a  wide  anastomosis.  There  must  be  no  second 
narrowing  in  the  pylorus  or  in  the  duodenum,  so  that  when  the  obstruc¬ 
tion  in  the  body  of  the  stomach  has  been  relieved  there  is  no  further 
impediment  to  the  onward  passage  of  food.  This  operation  in  its  general 
lines  follows  the  method  already  described  for  gastro-enterostomy.  The 
two  pouches  are  drawn  well  up  into  the  wound,  isolated  by  large  gauze 
swabs,  and  seized  by  a  clamp  which  embraces  the  whole  breadth  of  the 
stomach  on  each  side  of  the  constriction  from  the  lesser  curvature  to 
the  greater.  The  two  clamps  are  then  laid  side  by  side,  and  every  detail 
of  the  operation  carried  out  as  in  gastro-enterostomy.  When  the  clamps 
are  removed  a  few  additional  stitches  are  needed  to  ensure  that  there 
shall  be  no  tension  on  the  suture  lines. 

6.  Partial  gastrectomy  is  not  often  necessary  in  the  treatment  of 
hour-glass  stomach.  The  indications  are  chiefly  two :  first,  in  cases 
of  carcinoma  of  the  stomach,  a  central  cylinder  being  removed  and  the 
stomach  on  each  side  being  then  united,  or  the  stomach  removed  as  in 
the  ordinary  operation  of  partial  gastrectomy  for  carcinoma  at  or  near 
the  pylorus ;  and,  secondly,  in  all  those  cases  in  which  an  indurated 
mass  in  the  body  of  the  stomach,  though  almost  certainly  a  chronic 
ulcer,  is  yet  possibly  a  malignant  growth.  The  principle  upon  which  to 
act  here  is  that  which  Rodman  has  emphasized  when  urging  his  opera¬ 
tion  of  excision  of  the  ulcer-bearing  area  in  multiple  ulcers,  or  in  ulcers 
suspected  of  malignancy.  In  a  case  upon  which  I  recently  operated  I 
preferred  to  remove  the  greater  part  of  the  stomach  in  the  manner 
described  under  the  title  Partial  Gastrectomy  (see  p.  568). 

7.  Digital  divulsion  can  only  be  very  infrequently  needed.  In  one 
case,  however,  it  served  me  very  well.  The  case  was  one  of  hour-glass 
stomach  with  a  very  large  tumour  at  the  isthmus.  On  opening  the 
abdomen  the  mass  was  found  to  be  adherent  everywhere,  to  the  abdomi- 
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nal  wall  in  front,  and  the  pancreas  behind,  so  that  access  to  the  small 
cardiac  pouch,  sheltered  under  the  costal  margin,  was  impossible.  Re¬ 
moval  of  the  growth  was  equally  out  of  the  question.  I  therefore 
passed  one,  two,  three,  and  finally  four,  fingers  through  the  tight  con¬ 
striction  from  the  distal  to  the  cardiac  pouch.  The  patient  recovered, 
and  now,  several  years  later,  is  quite  well.  The  tumour  has  entirely  gone. 

8.  Duodenostomy,  or  jejunostomy ,  is  only  needed  in  cases  of  irre¬ 
movable  carcinoma  when  the  cardiac  pouch  is  too  small  or  too  inacces¬ 
sible  to  permit  of  an  anastomosis  being  attempted. 


CHAPTER  IV 


GASTRO-ENTEROSTOMY 

The  performance  of  gastro-enterostomy  consists  in  the  making  of 
an  anastomosis  between  the  stomach  and  the  small  intestine.  The 
jejunum  is  now  always  selected  for  attachment  to  the  stomach,  and  the 
name  ‘  gastro-jejunostomy  ’  is  therefore  commonly  used  for  this  opera¬ 
tion.  Two  methods  of  performing  the  operation  are  practised:  in  one 
the  anterior  surface  of  the  stomach  is  engaged  in  the  anastomosis,  the 
operation  being  described  as  ‘  anterior  gastro-enterostomy  ’  or  ‘  Wolfler’s 
operation  ’ ;  in  the  other  the  posterior  surface  is  selected,  the  operation 
being  known  as  ‘  posterior  gastro-enterostomy  ’  or  ‘Von  Hacker’s 
operation.’ 

Indications.  The  following  are  the  indications  for  this  procedure : 

(i)  In  certain  cases  of  gastric  or  duodenal  ulcer. 

( a )  In  cases  of  perforating  ulcer  of  the  pyloric  portion  of  the 
stomach,  or  of  the  duodenum,  when  the  closure  of  the  perforation  causes 
such  narrowing  of  the  outlet  of  the  stomach  that  it  would  be  difficult 
or  impossible  for  food  to  pass. 

(b)  In  cases  of  perforating  ulcer  of  the  stomach  when  other  ulcers 
in  or  near  the  pyloric  region  are  disclosed,  ulcers  which  are  causing,  or 
are  likely  to  cause  as  they  heal,  some  hindrance  to  the  free  onward  pas¬ 
sage  of  food,  or  are  themselves  likely  to  perforate. 

(c)  When  perforation  has  occurred  at  the  'isthmus  of  an  hour¬ 
glass  stomach,  and  the  closure  of  the  perforation  has  narrowed  the  pas¬ 
sage  through  the  isthmus  to  a  dangerous  degree. 

(d)  In  cases  of  haemorrhage,  recurrent  and  increasing,  from  either 
gastric  or  duodenal  chronic  ulcers. 

(e)  In  all  cases  of  chronic  ulcer  of  the  prepyloric  or  pyloric  portions 
of  the  stomach  or  of  the  duodenum.  If  however,  as  is  explained  else¬ 
where,  the  ulcers  are  multiple,  or  are  possibly  becoming  malignant,  Rod¬ 
man’s  operation  of  excision  of  the  ulcer-bearing  area  may  be  preferable. 

(/)  In  cases  of  fibrous  stricture  at  or  near  the  pylorus,  due  to  a 
healed  ulcer,  the  symptoms  of  whose  activity  have  long  been  in  abeyance. 
The  condition  in  such  cases  is  one  of  simple  pyloric  obstruction. 

(g)  In  cases  of  perigastritis  or  periduodenitis  in  which  the  adhesions, 
due  probably  to  ulcer  in  the  first  instance,  but  possibly  to  other  causes, 
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such  as  cholecystitis,  are  offering  a  mechanical  impediment  to  the  proper 
emptying  of  the  stomach. 

(h)  In  those  rare  cases  of  obstruction  of  the  pylorus  or  duodenum 
due  to  biliary  calculi  which  have  ulcerated  through  from  the  gall-bladder 
(I  have  operated  upon  two  such  cases  in  which  at  the  first  glance  the 
diagnosis  of  malignant  disease  seemed  irresistible). 

(i)  In  certain  cases  of  hour-glass  stomach,  when  the  constriction 
is  not  far  from  the  pylorus;  or  when  gastroplasty  has  been  performed. 
In  the  former  the  cardiac,  in  the  latter  the  pyloric,  complement  is  engaged 
in  the  anastomosis. 

(ii)  In  cases  of  carcinoma  of  the  stomach ,  or  in  the  rare  cases  of 
cancer  of  the  duodenum,  in  which  the  growth  is  already  causing  obstruc¬ 
tion,  or  is  likely  soon  to  cause  obstruction  by  its  increase  in  size,  provided 
always  that  the  growth  cannot  safely  be  removed.  The  operation  may 
also  be  performed  as  a  preliminary  to  gastrectomy  in  cases  where  a 
cancerous  growth  is  still  limited  to  the  stomach,  but  the  patient  is  so 
wasted  and  ill  that  an  immediate  reaction  has  every  prospect  of  being 
fatal.  In  such  cases  gastro-enterostomy  permits  a  patient  to  take  a  great 
quantity  of  fluid  nourishment,  and  very  rapidly  to  gain  strength  for  the 
more  formidable  operation  which  is  performed  two  or  three  weeks  later. 

(iii)  In  cases  of  congenital  ( infantile )  hypertrophic  stenosis  of  the 
pylorus.  In  such  cases,  if  any  surgical  treatment  is  necessary,  and  in  my 
judgment  it  very  rarely  is  so,  gastro-enterostomy  is  to  be  preferred  to  all 
other  operations.  It  is,  however,  only  fair  to  add  that  pyloroplasty  in 
the  most  capable  hands  of  Mr.  Clinton  Dent  has  proved  very  successful. 

(iv)  In  cases  of  corrosion  of  the  gastric  mucosa  by  caustic  fluids, 
acids  or  alkalies,  carbolic  acid,  nitric  acid,  soap-lye,  or  the  like.  If  the 
pyloric  part  of  the  stomach  only  be  affected  gastro-enterostomy  must 
be  performed,  and  it  may  be  advantageously  combined  with  temporary 
gastrostomy. 

(v)  In  certain  cases  of  acute  dilatation  of  the  stomach ,  where  there 
is  obstruction  at  or  near  the  pylorus  or  in  the  duodenum  at  the  crossing  of 
the  superior  mesenteric  vessels. 

Such  are  briefly  the  indications  for  gastro-enterostomy;  but  it  is 
at  least  of  equal  importance  to  mention  the  conditions  in  which  the 
operation  must  not  be  performed.  In  the  first  place,  it  cannot  be  too 
strongly  asserted  that  this  operation  must  not  be  done  for  the  relief 
of  symptoms  unless  there  is  a  demonstrable  organic  cause  for  them 
in  the  stomach  or  duodenum.  Symptomatic  gastro-enterostomy,  if 
one  may  use  the  expression,  cannot  be  too  strongly  condemned.  The 
surgeon  will  no  doubt  be  asked  at  times  to  operate  upon  patients  who 
suffer  much  from  vomiting,  for  which  an  ulcer  of  the  stomach  is 
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assumed  to  be  responsible.  Unless  a  definite  organic  cause  can  be  dis¬ 
covered,  a  cause  fully  adequate  to  evoke  the  symptoms,  this  operation 
must  not  be  practised.  The  surgeon,  moreover,  should  not  be  satisfied 
with  a  few  fine  strands  of  adhesions  or  a  doubtful  thickening  or  roughen¬ 
ing  of  the  stomach-wall.  If  symptoms  are  caused  by  a  chronic  ulcer  of 
the  stomach  its  demonstration  calls  for  no  effort  of  imagination  upon  the 
part  of  the  surgeon  or  the  onlookers.  The  operation  is  valueless  in 
cases  of  atonic  dilatation  of  the  stomach  and  in  cases  of  gastroptosis, 
for  both  of  which  it  has  been  warmly  recommended,  and  not  seldom 
performed.  It  is  not  in  my  opinion  admissible  in  either  condition.  When 
an  ulcer  is  found  upon  the  lesser  curvature  near  the  cardiac  end  of  the 
stomach  excision  of  the  ulcer  is  preferable  to  gastro-enterostomy.  But 
excision  is  not  always  possible  on  account  of  adhesions  to  the  liver  or 
(chiefly)  to  the  pancreas.  In  such  circumstances  gastro-enterostomy  on 
the  proximal  side  of  the  ulcer  will  be  necessary. 

POSTERIOR  GASTRO-ENTEROSTOMY 

The  operation  of  posterior  gastro-enterostomy  is  performed  in  the 
following  manner : — 

The  abdomen  is  opened  by  a  vertical  incision  4  to  5  inches  in 
length,  about  1  inch  to  the  right  of  the  middle  line  between  the  ensi- 
form  cartilage  and  the  umbilicus.  The  anterior  sheath  of  the  rectus  is 
opened  and  the  muscle  fibres  split,  or  the  body  of  the  muscle  displaced 
outwards,  and  the  posterior  sheath  and  the  peritoneum  then  incised 
together.  The  outer  displacement  of  the  muscle  probably  leaves  a  rather 
firmer  abdominal  wall  when  healing  is  complete,  but  I  have  only  once 
seen  any  weakness  of  the  scar  after  the  separation  of  the  rectus  fibres, 
and  that  was  in  a  case  several  years  ago,  in  which  'Pagenstecher’s  thread 
was  used  to  suture  the  various  layers  of  the  abdominal  wound,  and 
suppuration  subsequently  occurred. 

The  abdomen  being  opened,  an  inspection  of  the  whole  stomach  and 
of  the  duodenum  and  gall-bladder  is  necessary,  This  examination  must 
not  be  omitted,  nor  may  it  be  only  perfunctory.  Unless  it  is  carefully 
observed  an  hour-glass  stomach  may  be  overlooked,  as  in  several  recorded 
cases,  or  a  duodenal  ulcer,  or  old-standing  gall-bladder  changes  due  to 
calculi  may  escape  recognition,  and  the  patient’s  recovery  be  thereby 
seriously  prejudiced.  The  few  minutes  expended  in  this  investigation 
are  well  spent,  for  if  the  surgeon  has  begun  the  operation  in  the  expecta¬ 
tion  of  performing  gastro-enterostomy  he  may  find  that  other  operations 
are  necessary, — gastro-gastrostomy,  gastroplasty,  gastrectomy,  or  chole- 
cystotomy  alone  or  in  addition  to  gastro-enterostomy.  The  stomach  is 
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then  withdrawn  from  the  abdomen,  together  with  the  transverse  colon 
and  the  omentum,  which  are  turned  upwards  so  that  the  under  surface 
of  the  transverse  mesocolon  is  exposed.  At  the  same  time  the  duodeno¬ 
jejunal  flexure  and  the  jejunum  at  its  origin  are  recognized,  and  the 
direction  which  the  jejunum  takes  is  noticed.  A  thin  peritoneal  fold 
usually  attaches  the  first  p2  inch  of  the  jejunum  to  the  under  surface  of 


Fig.  296.  Posterior  Gastro-enterostomy. 
Application  of  the  clamp  to  the  stomach. 


the  mesocolon.  At  the  point  where  this  leaves  the  mesocolon  a  pair  of 
forceps  is  applied  and  the  mesocolon  drawn  well  away,  by  means  of  them, 
from  the  posterior  surface  of  the  stomach.  The  mesocolon  is  then  in¬ 
cised,  or  a  snip  made  through  it  with  the  scissors,  and  the  lesser  sac  thus 
opened.  The  rent  in  the  mesocolon  is  then  enlarged  until  it  is  3  inches 
in  length.  The  opening  of  the  lesser  sac  is  not  always  an  easy  matter,  for 
there  may  be  adhesions  of  the  upper  surface  of  the  mesocolon  to  the 
posterior  wall  of  the  stomach,  or  a  separation  between  the  layers  may  be 
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made  in  the  erroneous  belief  that  the  lesser  sac  has  been  opened.  By 
seizing  the  under  layer  with  forceps  in  the  way  I  have  mentioned  a  clear 
space  is  made  upon  which  the  incision  may  fall.  Occasionally  a  vessel 
may  be  wounded;  if  so,  it  is  ligatured  at  once  with  very  fine  catgut.  An 
avascular  area  is  of  course  chosen  for  the  incision,  and  any  vessel 
wounded  is  therefore  insignificant  in  size  and  quite  unimportant. 

The  stomach  is  then  inspected  again  from  the  front,  and  with  the 
left  hand  that  exact  portion  of  the  viscus  which  it  is  desired  to  engage  in 
the  anastomosis  is  pushed  from  above  downwards  through  the  opening 
in  the  mesocolon  in  such  manner  that  the  posterior  surface  can  be 


Fig.  297.  Posterior  Gastro-enterpstomy. 
Application  of  the  clamp  to  the  jejunum. 


grasped  by  the  surgeon’s  right  hand  and  pulled  well  through,  in  a  bulk 
sufficient  to  allow  of  the  easy  application  of  the  clamp.  A  fold  is  then 
made  upon  the  stomach  from  the  lesser  curvature  to  the  greater  along 
a  vertical  line.  To  do  this  the  clamp  is  applied  with  the  handle  on  the 
surgeon’s  right  side,  and  the  tip  of  the  blades  pointing  towards  the 
patient’s  head,  With  the  three-bladed  clamp,  the  two  upper  blades  grip 
the  stomach  (the  uppermost  blade  bears  the  loose  flange).  The  clamp 
is  now  turned  until  it  lies  horizontal  and  transverse,  the  handle  towards 
the  assistant,  the  tip  of  the  blades  towards  the  surgeon.  The  uppermost 
part  of  the  jejunum  is  now  pulled  taut  from  the  duodeno-jejunal  flexure 
in  readiness  to  be  clamped  by  the  two  lower  blades  of  the  three-bladed 
clamp ;  but  before  it  is  so  seized  two  points  must  be  observed. 
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The  whole  of  the  transverse  colon,  stomach,  and  omentum  must  be 
pushed  backwards  into  the  abdomen  through  that  part  of  the  incision 
which  lies  above  the  clamp ;  when  this  is  done  a  large  hot  flat  swab  is 
placed  over  the  wound,  coming  close  up  to  the  clamp,  and  at  each  end 
underlying  it  a  little.  Then  between  the  stomach  and  the  jejunal  fold  as 
it  is  pulled  up  to  be  grasped  by  the  clamp  a  long  thin  strip  of  hot  moist 
gauze  is  placed,  to  lie  beneath  the  centre  blade  of  the  clamp  so  as  to 
catch  any  possible  discharge  which  may  chance  to  trickle  backwards. 
The  jejunum  is  now  clamped.  In  doing  this  the  gut  is  pulled  up  very 


Fig.  298.  Posterior  Gastro-enterostomy. 

The  viscera  clamped  ancl  surrounded  by  gauze. 

tightly  from  the  flexure,  and  care  is  taken  to  see  that  its  proximal  end 
is  not  twisted  or  kinked.  In  a  few  cases  the  upper  end  of  the  jejunum  is 
adherent  to  the  under  surface  of  the  mesocolon,  or  more  rarely  to  the 
posterior  abdominal  wall.  It  chances  that  I  have  noticed  this  condition 
of  mesocolic  adhesion  more  especially  in  cases  of  intractable  duodenal 
ulcer.  It  is  worth  noting  that  the  adhesion  invariably  in  my  experience 
fixes  the  jejunum  to  the  right  of  the  flexure.  These  adhesions  must  be 
freed  completely  up  to  the  flexure  before  the  gut  is  embraced  by  the 
clamp.  When  it  is  secured  the  flange  on  the  top  of  the  upper  blade  is 
closed  over  the  middle  and  lower  blades  so  as  to  pull  the  blade-tips  well 
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together.  A  second  large  moist  swab  is  placed  below  the  clamp,  cover¬ 
ing  in  the  lower  part  of  the  wound. 

All  that  is  now  seen  outside  the  abdomen  is  the  clamp,  which  carries 
the  folds  of  the  stomach  and  jejunum  to  be  anastomosed,  each  about 
3  to  4  inches  in  length,  closely  surrounded  in  all  parts  by  the  substantial 
gauze  swabs.  There  is,  of  course,  no  ‘  exposure  of  viscera  ’  through¬ 
out  this  operation,  if  these  steps  be  properly  observed;  though  it  is 
no  uncommon  thing  to  hear  this  supposed  detraction  from  the  merits 
of  the  operation  discussed.  The  union  of  the  two  viscera  is  now  begun. 
Two  sutures  only  are  used,  both  continuous.  The  outer  stlture  is  sero- 


Fig.  299.  Posterior  Gastro-enterosTomy. 

The  first  line  of  suture ;  sero-muscular. 

muscular;  the  inner  includes  all  the  coats.  The  needle  I  prefer  is  a 
curved  needle  of  my  own  pattern;  it  is  slender,  five-eighths  of  a  circle 
in  its  curve,  has  a  slot  eye,  and  is  of  such  a  diameter  that  it  is  the  slightest 
degree  thicker  than  the  finest  Pagenstecher’s  thread  when  doubled. 
These  needles  are  made  by  Down  Bros.  This  needle  picks  up  almost 
automatically  the  exact  amount  of  the  viscera  that  is  necessary,  and 
because  of  the  relationship  between  its  thickness  and  that  of  the  thread 
which  it  carries  there  is  no  ‘  pull  ’  necessary  when  the  thread  is  to  be 
drawn  through  the  puncture  which  the  needle  has  already  made. 

The  first  suture  introduced  is  a  sero-muscular  suture.  It  is  begun  at 
the  left  end  of  the  viscera  engaged  in  the  clamp  (that  nearest  the  assist- 
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ant)  and  is  brought  directly  along  in  a  straight  line  until  the  tip  of  the 
blade  is  reached.  It  is  here  that  the  greater  curvature  lies,  and  care  is 
necessary  to  see  that  the  lowest  part  of  the  curvature  is  engaged  in  the 
suture.  The  large  vessels  which  at  this  point  lie  along  the  curvature 
and  send  off  their  branches  to  the  stomach  may  readily  be  avoided.  As 
the  suture  is  introduced  it  is  pulled  fairly  tight  so  as  to  bring  the  apposing 
surfaces  snugly  together.  The  part  of  the  thread  between  the  last  stitch 
and  the  needle  when  drawn  upon  raises  up  a  little  hillock  on  each  viscus, 


showing  where  the  next  insertion  of  the  needle  is  to  be  made,  and  making 
that  insertion  easier.  The  number  of  introductions  of  the  needle  is 
usually  about  eight  to  ten  to  the  inch,  and  at  least  2R2  inches  should  be 
included  in  this  suture.  When  this  first  line  is  completed  the  needle  is 
laid  aside  for  a  time. 

An  incision  is  now  made  about  Rj  inch  in  front  of  this  suture  into 
both  stomach  and  intestine.  The  serous  and  muscular  coats  only  are 
incised,  and  the  mucous  coat  then  pouts  into  the  wound.  An  ellipse  of 
this  mucosa  is  then  excised  from  both  the  stomach  and  the  jejunum; 
from  the  stomach  it  is  removed  easily  in  one  piece;  from  the  jejunum  it 
is  almost  impossible  to  take  all  that  is  necessary  away  in  one  piece,  for 
after  removing  a  large  ellipse  it  is  found  that  a  small  additional  piece 
at  each  end  requires  to  be  snipped  away.  The  inner  suture  is  now  intro¬ 
duced.  It  embraces  all  the  coats  of  both  viscera,  and  is  haemostatic.  The 


6o6 


OPERATIONS  UPON  THE  STOMACH 


Fig.  301.  Posterior  Gastro-enterostomy. 
The  inner  suture,  through  and  through,  begun. 


Fig.  302.  Posterior  Gastro-enterostomy. 
The  inner  suture,  turning  the  corner. 
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Fig.  303.  Posterior  Gastro  enterostomy. 

The  inner  suture,  showing  the  loop  on  the  mucosa. 


Fig.  304.  Posterior  Gastro-enterostomy. 

The  inner  suture  complete;  continuation  of  outer  suture. 
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needle  is  first  introduced  through  the  extreme  left  end  of  the  jejunum, 
passing  from  the  mucous  to  the  serous  surface;  then  from  the  serous  to 
the  mucous  surface  at  the  extreme  left  end  of  the  stomach;  when  the 
knot  is  tied  it  lies  therefore  upon  the  mucosa.  The  stitch  is  now  carried 
along  the  posterior  (in  this  position)  margins  of  the  opening,  passing 
from  mucosa  to  serosa  on  the  jejunal  side  and  from  serosa  to  mucosa  on 
the  stomach  side,  continuously.  It  is  drawn  so  tight  that  any  vessel 
opened  by  the  incision  is  secured,  and  the  same  gentle  pull  upon  the 


Fig.  306.  Posterior  Gastro¬ 
enterostomy.  Attachment  of  great 
omentum  to  suture  line. 


Fig.  30^.  Posterior  Gastro¬ 
enterostomy.  Removal  of  gauze 
strip. 


thread  raising  up  a  fold  for  the  next  introduction  of  the  needle  will  be 
found  of  great  service. 

When  the  greater  curvature  of  the  stomach  is  reached  the  type  of 
stitch  may  well  be  changed.  I  now  frequently  adopt  for  the  return  half 
of  the  suture  line  the  stitch  best  described  as  the  ‘  loop  on  the  mucosa  ’ 
stitch.  It  is;  I  believe,  identical  with  the  old  ‘  pillow-maker’s  stitch.’ 
The  change  to  this  stitch  is  made  when  the  extreme  right  end  of  the 
suture  line  is  reached.  The  needle  at  its  last  passage  has  penetrated 
from  the  mucosa  of  the  jejunum  to  the  mucosa  of  the  stomach,  from 
which  the  thread  now  emerges.  In  the  next  passage  the  needle  is  made 
to  traverse  from  the  stomach  mucosa  to  the  serosa.  It  is  now  passed 
through  the  anterior  margin  of  the  jejunum  twice,  first  from  serosa 
to  mucosa,  then  from  mucosa  to  serosa,  so  that  a  ‘  loop  on  the  mucosa  ’ 


POSTERIOR  GASTRO-ENTEROSTOMY 


609 

is  left.  Then  the  needle  engages  the  stomach,  passing  from  serous  to 
mucous  and  from  mucous  to  serous  coats  at  each  separate  passage  of 
the  needle.  As  the  suture  is  drawn  tight,  the  edges  of  the  incision  will 
be  seen  to  infold  themselves  so  that  the  serous  surfaces  come  accurately 
into  apposition.  This  is  the  prettiest  stitch  in  all  surgery;  to  see  the 
inversion  of  the  two  edges  occurring  as  each  turn  of  the  suture  is 
tightened  is  quite  pleasing.  The  suture  is  continued  along  the  whole 


Fig.  307.  Posterior  Gastro-enterostomy.  Completion  of  the  operation. 

length  of  the  anterior  margins  until  the  original  starting-point  is  reached, 
and  here  the  needle  is  made  to  emerge  at  the  last  on  the  mucosa,  and  the 
thread  is  tied  to  the  end  originally  left  long;  the  knot  therefore  lies  on 
the  mucous  surface.  This  inner  suture  may  be  of  thin  chromic  catgut, 
or  of  Pagenstecher’s  thread;  it  is  immaterial  which  is  chosen. 

The  parts  are  now  wiped  over  with  a  moist  swab,  and  the  clamp 
loosened,  the  terminal  flange  being  first  undone.  The  clamp  is,  however, 
left  in  position  until  the  final  suture  is  complete.  The  hands  of  the 
surgeon  and  assistant  are  thoroughly  rinsed,  as  both  have  been  in  contact 
probably  with  the  mucosa,  which,  though  generally  sterile,  may  be  in¬ 
fected.  All  instruments  which  have  been  used  up  to  this  stage  are  dis¬ 
carded  and  a  clean  sterile  towel  is  placed  below  the  wound,  upon  which 
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the  fresh  instruments  may  lie.  Before  the  final  suture  is  introduced  the 
suture  line  is  carefully  inspected  to  see  that  there  are  no  bleeding  points. 
The  needle  used  for  the  first  suture,  temporarily  laid  aside,  is  now  taken 
up  again,  and  the  sero-muscular  suture  continued  from  the  greater  curva¬ 
ture,  which  it  had  just  reached,  back  again,  in  front  of  the  inner  through- 
and-through  suture  just  completed,  to  the  original  starting-point  at  the 
lesser  curvature.  The  final  turn  of  the  needle  at  this  point  is  introduced 
after  the  original  end  of  the  suture,  which  was  left  long,  has  been  drawn 
up  in  the  surgeon’s  left  hand,  so  that  the  parts  embraced  by  it  are  clearly 


Fig.  308.  Posterior  Gastro-enterostomy.  Antiperistaltic  anastomosis. 

Application  of  clamp. 


seen.  The  needle  is  then  passed  just  beyond  this  first  suture,  to  secure 
accurate  closure  at  this  point,  and  the  suture  knotted  and  cut  short. 

The  parts  are  again  cleaned,  the  clamp  removed,  and  the  strip  of 
gauze  which  lay  behind  it  pulled  out  towards  the  surgeon  so  that  the  first 
line  of  sutures  can  be  inspected.  The  next  step  is  to  secure  the  edges  of 
the  opening  in  the  mesocolon  to  the  suture  line.  The  transverse  colon 
and  omentum  are  pulled  out  from  the  upper  part  of  the  wound,  wherein 
they  have  been  lying,  and  with  the  surgeon’s  left  hand  the  transverse 
colon  is  lifted  away  from  the  abdominal  wall  until  the  mesocolon  is  made 
taut.  An  edge  of  the  mesocolon  is  then  seized  with  a  clip  and  a  suture 
introduced.  The  needle  picks  up  the  mesocolon  at  some  distance  from 
the  edge,  and  then  passes  through  the  stomach  and  jejunum  at  the  line  of 
suture,  or  through  the  jejunum  alone  just  as  close  as  possible  to  the 
suture  line.  When  this  stitch  is  tightened  the  roughened  cut  edge  in 
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the  mesocolon  is  rolled  inwards  to  the  lesser  sac.  Three  or  four  more 
sutures  of  the  same  kind  are  introduced,  all  round  the  opening  in  the 
mesocolon,  until  this  peritoneal  layer  fits  closely  round  the  line  of  anasto¬ 
mosis.  The  reasons  for  these  sutures  are  chiefly  two :  they  close  the 
opening  into  the  lesser  sac,  leaving  no  gap  through  which  the  gut  may 
pass  and  be  strangled,  and  they  ensure  a  smooth  peritoneal  fold  over  all 
the  lines  of  suture  so  that  no  rough  edges  or  tags  remain  to  which  adhe¬ 
sions  may  form.  The  stomach,  colon,  omentum,  and  jejunum  are  now 
returned  within  the 
abdomen,  care  being 
taken  to  see  that  the 
first  six  or  eight 
inches  of  the  jejunum 
are  directed  aright  in 
continuation  of  the 
line  of  anastomosis. 

’s  modi¬ 
fication  of  this 
method  consists  in 
making  the  attach¬ 
ment  of  the  jejunum 
to  the  stomach  along 
a  line  which  is  oblique 
from  above  down¬ 
wards  and  to  the  left. 

Mayo  supposed  that 
this  was  the  ‘  natural 
direction  ’  of  the  je¬ 
junum;  but  I  have 
elsewhere  given  rea¬ 
sons  to  show  that  there  is  no  ‘  natural  ’  direction  of  the  jejunum  at  its 
origin,  for  it  is  there  free  to  move  to  any  position  in  accordance  with 
the  position  of  the  body.  The  vertical  position  is  consequently  that 
most  commonly  occupied,  and  it  is  that  which  it  is  best  to  maintain  in 
the  operation  of  gastro-enterostomy. 

The  method  of  applying  the  clamp  and  the  position  of  the  operation 
in  Mayo’s  modification  are  shown  in  the  figures  (see  Figs.  308,  309)  ;  all 
the  other  details  of  the  operation  are  the  same  as  those  already  described. 

Roux’s  operation.  A  most  ingenious,  and  in  certain  cases  a 
most  satisfactory,  method  of  performing  gastro-enterostomy  has  been 
suggested  by  Professor  Roux  of  Lausanne.  It  is  described  as  the  ‘  gas¬ 
tro-enterostomy  in  Y  ’.  The  intention  of  the  operation  is  to  reproduce 


Fig.  309.  Posterior  Gastro-enterostomy. 
Antiperistaltic  anastomosis.  Operation  complete. 
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artificially  at  the  new  anastomosis  the  conditions  which  exist  at  the 
pylorus.  To  give  effect  to  this,  the  jejunum  is  divided  at  a  spot  about 
io  or  12  inches  below  the  duodeno-jejunal  flexure;  the  distal  end  is 
implanted  into  the  stomach  (making  a  new  pylorus),  the  proximal  end 
is  attached  to  the  side  of  the  distal  3  to  4  inches  below  the  junction  with 
the  stomach  (making  a  new  diverticulum  of  Vater).  The  anastomosis 
with  the  stomach  is  made  on  the  posterior  surface  close  to  the  lowest  point 

of  the  greater  curvature. 


The  following  is  the 
method  of  procedure : 
The  posterior  surface  of 
the  stomach  is  exposed 
and  clamped  as  in  the 
usual  posterior  opera¬ 
tion.  The  jejunum  is 
then  brought  up  into  the 
wound,  and  a  point  on 
it  about  10  inches  below 
the  flexure  is  selected  as 
the  apex  of  a  loop  about 
8  inches  in  length,  the 
base  of  which  is  gripped 
with  a  clamp.  This  loop, 
being  securely  held,  is 
now  divided  at  about  2 
inches  below  the  upper 
clamped  extremity.  The 
division  continues  a  lit¬ 
tle  way  into  the  mesen¬ 
tery  so  as  to  allow  the 

Fig.  310.  Posterior  Gastro-enterostomy.  Roux’s  he  drawn 

operation.  Application  of  clamp,  division  of  gut.  away  from  the  proxi¬ 
mal.  The  distal  open¬ 
ing  is  now  united  by  suture  to  that  portion  of  the  stomach-wall  which  is 
gripped  by  the  clamp.  Two  layers  of  suture  only  are  necessary,  and  they 
are  passed  in  exactly  the  same  manner  as  in  the  procedure  already 
described;  Roux  himself,  however,  uses  three  layers  of  stitches.  This 
anastomosis  being  completed,  the  divided  proximal  end  of  the  jejunum 
is  now  united  to  the  side  of  the  distal  limb  about  3  inches  below  the 
stomach.  The  opening  in  the  transverse  mesocolon  is  then  closed  by 
suture  to  the  stomach  around  the  anastomosis  and  the  operation  is 
complete. 
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The  abdomen  is  opened  by  an  incision  through  the  right  rectus  muscle, 
as  in  the  former  method,  and  the  stomach  examined  in  all  its  parts.  The 
decision  to  perform  anterior  gastro-enterostomy  having  been  made,  the 
transverse  colon  and  the  omentum  are  drawn  out  of  the  lower  part  of 


Fig.  31 1.  Posterior  Gastro-enterostomy.  Roux’s  operation  completed. 

the  wound,  and  are  displaced  upwards  sufficiently  to  allow  the  discovery 
of  the  uppermost  part  of  the  jejunum  as  it  comes  off  from  the  duodeno¬ 
jejunal  flexure.  The  jejunum  is  lifted  into  the  wound,  and  passed 
through  the  fingers  until  a  point  on  it  about  16  to  18  inches  from  the 
flexure  is  reached.  This  is  the  part  which  is  to  be  engaged  in  the 
anastomosis,  A  clamp  is  now  applied,  embracing  about  3  to  4  inches  of 
the  gut  at  this  part,  the  proximal  end  being  to  the  left,  the  distal  to  the 
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right,  that  is,  towards  the  operator.  A  similar  clamp  is  now  applied 
to  the  stomach,  in  such  a  manner  that  the  portion  of  the  anterior  wall 
of  the  viscus  which  is  grasped  lies  obliquely  from  above  downwards  and 
to  the  right.  The  lowest  part  of  the  fold  lying  in  the  blades  must  be  that 
point  on  the  greater  curvature  of  the  stomach  which  lies  vertically  below 
the  right  margin  of  the  oesophagus;  it  is  the  lowest  point  of  the  greater 
curvature.  The  two  clamps  being  applied,  all  the  viscera  not  grasped 
by  them  are  returned  within  the  abdomen.  A  long  thick  gauze  strip  is 
now  laid  between  the  clamps,  which  are  brought  together,  and  around 


Fig.  312.  Anterior  Gastro-enterostomy.  Clamp  applied. 

them  are  laid  flat  gauze  swabs  wrung  out  of  hot  saline  solution.  Nothing, 
therefore,  can  now  be  seen  except  the  clamps,  the  parts  of  the  viscera 
they  hold,  and  the  flat  swabs  which  fit  closely  round  them. 

The  union  of  the  two  viscera  is  now  begun,  and  the  exact  details 
which  are  given  in  the  description  of  the  operation  of  posterior  gastro¬ 
enterostomy  are  followed,  with  a  slight  exception.  When  the  first  line 
of  sutures  has  been  introduced,  the  incision  in  the  stomach  and  the 
intestine  is  not  made  to  the  full  extent  of  this,  but  lies  along  only  the 
lower  two-thirds  of  the  line.  The  result  is  that  when  the  suturing  is 
complete  the  outer  suture  extends  upwards  along  the  stomach  and 
jejunum  for  some  distance  beyond  the  opening  which  connects  them. 
There  is  a  suspension  therefore  of  the  jejunum  above  the  anastomosis, 
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the  suspension  being  caused  by  the  upper  extremities  of  the  outer  line 
of  suture.  Another  point  worthy  of  attention  is  this :  the  opening  in 
the  jejunum  should  lie  not  at  the  part  exactly  opposite  the  line  of  mesen¬ 
teric  attachment,  but  rather  on  that  side  of  the  gut  which  lies  nearest 
the  stomach,  in  such  manner  as  to  secure  that  the  lateral  aspect  of  the 
bowel  lies  flat  against  the  anterior  surface  of  the  stomach. 

The  suture  being  completed  the  clamps  are  withdrawn.  One  or  more 
additional  suspension  sutures  may  be  placed  between  the  stomach  and 
jejunum  at  the  upper  end,  if  thought  desirable.  When  the  viscera  are 
replaced  within  the 
abdomen,  care  should 
be  taken  to  see  that 
the  transverse  colon 
and  the  omentum  are 
well  placed,  and  that 
the  proximal  limb  of 
the  jejunum  does 
not  seem  to  constrict 
the  transverse  colon. 

If  it  be  thought 
'  desirable  to  perform 
an  entero-anastomo- 
sis  between  the  af¬ 
ferent  and  efferent 
limbs  of  the  jeju¬ 
num,  this  may 
readily  be  done 
about  3  inches  below 
the  stomach.  The 
two  jejunal  lengths 
to  be  united  are  embraced  by  clamps,  isolated  by  gauze  swabs,  and  united 
by  suture  in  exactly  the  same  manner  as  has  been  already  observed  in 
the  making  of  the  union  between  the  stomach  and  the  bowel. 

COMPLICATIONS  AND  SEQUELAE  OF  THE  OPERATION 

The  experience  of  the  last  decade  has  shown  that  the  operation  of 
gastro-enterostomy,  however  brilliant  its  immediate  results,  is  not  free 
from  certain  risks,  which,  though  perhaps  tardy  in  appearance,  are  yet 
directly  attributable  to  the  operation.  It  is  true  that  the  majority  of 
these  complications  are  now  abolished,  or  have  had  their  frequency 
much  lessened  by  recent  improvements  in  technical  details;  but  their 
consideration  here  is  none  the  less  incumbent  upon  me. 


Fig.  313.  Anterior  Gastro-enterostomy.  Complete. 
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Haemorrhage.  The  occurrence  of  bleeding  after  the  operation 
of  gastro-enterostomy  may  be  of  every  grade  of  severity.  If  a  patient 
vomits  at  all  after  this  operation,  a  very  unusual  circumstance  in  my 
own  experience,  the  ejected  matter  is  almost  always  just  tinged  with 
altered  blood.  This  blood  has  probably  escaped  into  the  stomach  at  the 
time  the  anastomosis  was  made,  and  in  quantity  it  is  not  more  than  one 
or  two  teaspoon fuls.  But  there  are  cases  in  which  the  haemorrhage  may 
be  considerable,  and  at  least  three  cases  have  been  reported  in  which  it 
has  proved  fatal.  The  blood  may  come  from  two  sources :  from  the 
ulcer  or  ulcers  for  which  the  operation  has  been  performed,  or  from  the 
incisions  made  into  the  stomach  or  jejunum  at  the  line  of  anastomosis. 
It  is  only  rarely  that  the  ulcer  is  the  source,  but  the  fact  that  it  some¬ 
times  is  so  should  compel  the  surgeon  to  exercise  great  gentleness  in 
handling  the  ulcer  itself,  or  the  part  of  the  stomach  or  duodenum  in 
which  it  lies.  Furthermore,  the  policy  of  infolding  all  ulcers  of  the 
duodenum  or  of  the  pyloric  portion  of  the  stomach,  which  I  have  so 
long  advocated,  should  be  adopted,  for  thereby  the  vessels  going  to  the 
ulcer  are  carefully  secured,  and  the  risks  both  of  perforation  and  of 
Hemorrhage  are  annulled.  The  haemorrhage  may  occur  also  from  the 
suture  line,  and  it  is  probable  that  it  does  so  in  the  majority  of  cases.  I 
have  had  two  cases  in  which  fresh  blood,  to  the  quantity  of  about  one 
pint,  was  vomited  within  twenty-four  hours  of  the  operation;  in  both  the 
haemorrhage  came,  no  doubt,  from  the  incision  in  the  stomach,  for  in 
both  the  ulcers  were  small,  and  had  never  bled  before.  These  two  cases 
were  in  my  early  experience ;  since  I  learnt  to  suture  better  I  have  had  no 
cases  of  Hemorrhage,  for  the  securing  of  all  vessels  by  a  well-applied 
stitch  will  effectually  prevent  even  the  slightest  risk  of  bleeding.  This 
untoward  complication  may  therefore  be  avoided  by  the  handling  of  all 
parts  during  the  operation  with  the  most  sedulous  care,  and  by  so 
applying  the  inner  suture  that  all  vessels  are  well  secured. 

When  haemorrhage  occurs  in  any  quantity  it  is  desirable  at  once  to 
cease  giving  fluids  by  the  mouth,  except  perhaps  adrenalin  (30  minims 
of  1  in  1,000  solution  in  a  dessert-spoonful  of  water  every  half-hour, 
or  every  hour,  till  six  or  eight  doses  have  been  taken)  ;  lavage  of  the 
stomach  with  water  as  hot  as  can  be  comfortably  borne  is  sometimes 
useful. 

Regurgitant  vomiting.  No  small  part  of  the  literature  dealing 
with  operations  upon  the  stomach  is  concerned  with  this  question  of 
regurgitant  vomiting.  The  ‘  vicious  circle  ’  has  proved  the  most  terrible 
and  the  most  frequent  of  the  serious  complications  of  gastro-entero¬ 
stomy.  I  well  remember  that  of  the  first  thirteen  cases  of  gastro-entero¬ 
stomy  that  I  saw  as  a  resident  officer,  no  fewer  than  nine  died  as  a  result 
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of  regurgitant  vomiting.  Vomiting  comes  on  as  a  rule  within  the  first 
few  hours  or  days  of  the  operation.  In  quantity  the  ejected  matters  vary 
considerably,  but  in  the  severer  cases  two  or  three  pints  are  vomited 
every  twenty-four  hours.  The  ejected  matters  are  bile-stained;  in  some 
cases  they  consist  of  pure  bile,  in  others  the  colour  may  be  brownish 
and  the  odour  offensive.  As  a  rule,  the  act  of  vomiting  is  painless,  a 
great  gush  of  fluid  pours  from  the  mouth,  with  little  or  no  straining  on 
the  part  of  the  patient. 

Regurgitant  vomiting  is  due  to  high  intestinal  obstruction.  The 
obstruction  may  be  at  the  anastomosis,  either  afferent  or  efferent  opening 
being  implicated;  or  it  may  involve  the  jejunum  a  few  inches  below  the 
anastomosis.  As  a  rule,  the  obstruction  is  at  the  afferent  opening,  and 
is  probably  due  to  the  fixation  of  a  piece  of  intestine,  weakened  by  the 
division  of  its  circular  muscular  coat,  in  such  conditions  that  a  loop 
remains  between  the  duodeno-jejunal  flexure  (a  fixed  point)  and  the 
anastomosis.  As  a  result  of  a  kink  at  the  weakened  spot  the  loop  be¬ 
comes  ‘  waterlogged  ’ ;  it  is  found  greatly  distended  and  overfull  when  the 
abdomen  is  opened.  Relief  is  afforded  by  entero-anastomosis,  by  the 
union  of  the  engorged  loop  to  the  empty  and  collapsed  intestine  distal 
to  the  obstruction.  The  efferent  opening  also  may  be  obstructed  by 
'  kinking,  or  the  jejunum  may  be  compressed  by  adhesions  immediately 
beyond  its  attachment  to  the  stomach.  Regurgitant  vomiting  is  avoided 
by  adopting  the  posterior  no-loop  operation.  Nevertheless,  in  some 
cases  after  this  method  has  been  practised  there  may  be  vomiting  of  bile, 
irregularly  and  painlessly.  This  condition  may  appear  weeks  or  months 
after  the  operation;  it  is  distressing  and  troublesome,  but  not  a  serious 
menace  to  health.  It  is  almost  certainly  due  to  some  slight  obstruction 
at  the  duodeno-jejunal  flexure  or  at  the  upper  end  of  the  anastomosis  to 
the  stomach,  the  result  of  an  improper  application  of  the  intestine  rotated 
around  its  axis;  or  to  the  selection  of  a  piece  of  intestine  an  inch  or  more 
too  low  down  on  the  jejunum,  so  that  a  very  short  loop  is  left  which 
may  kink  either  at  the  upper  or  at  the  lower  end.  When  vomiting  of 
this  kind  occurs,  recourse  should  quickly  be  had  to  lavage  of  the  stomach. 
It  is  remarkable  how  effectual  this  may  be  in  lessening  or  even  in  entirely 
abolishing  this  most  distressing  symptom.  If  the  stomach  be  emptied 
and  washed  out  once  or  twice  daily,  the  vomiting  may  disappear,  never 
to  return.  If,  however,  in  spite  of  lavage,  regurgitation  still  continues, 
then  the  abdomen  must  be  reopened  and  the  mechanical  defect,  which  is 
generally  easily  recognizable,  repaired  at  once.  Entero-anastomosis  be¬ 
tween  the  proximal  and  distal  jejunal  limbs,  or  the  division  of  the 
afferent  limb  and  the  performance  of  Roux’s  gastro-enterostomy  in  Y 
at  another  part  of  the  stomach,  will  usually  be  indicated. 
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Jejunal  ulcer.  The  occurrence  of  this,  perhaps  the  most  serious, 
certainly  the  most  interesting,  complication  of  gastro-enterostomy  was 
first  observed  by  Braun,  and  recorded  in  1889.  Since  then  some  forty 
cases  have  been  related. 

The  ulcer  is  found  in  the  jejunum  bordering  on,  or  within  a  short  dis¬ 
tance  (usually  within  1  inch)  of  the  opening  from,  the  stomach.  As  a 
rule,  it  is  solitary,  but  two,  three,  or  in  one  case  four,  ulcers  have  been 
found.  The  investigation  of  the  recorded  cases  has  shown  me  that  four 
types  of  this  disease  may  be  recognized. 

( a )  The  ulcer  develops  rapidly  and  perforates  shortly  after  the 
operation.  There  are  only  three  cases  which  can  be  included  in  this 
group.  The  circumstances  in  all  are  similar :  gastro-enterostomy  was 
performed  for  an  ulcer  at  or  beyond  the  pylorus,  associated  with 
hyperacidity,  which  in  two  cases  was  intense;  the  progress  for  the  first 
few  days  was  satisfactory,  then  suddenly  there  was  an  acute  onset  of 
pain  followed  by  peritonitis  and  death.  In  all  cases  an  ulcer  just  beyond 
the  anastomosis  was  found,  and  perforation  had  occurred  into  the  gen¬ 
eral  peritoneal  cavity. 

( b )  The  ulcer  develops  within  a  few  weeks  or  months  of  the  opera¬ 
tion,  and  the  symptoms  suggest  a  recurrence  of  the  ulcer  for  which  the 
operation  was  performed.  The  cases  in  this  group  are  many.  The 
symptoms  are  very  similar  to  those  which  were  caused  by  the  original 
ulcer,  in  the  stomach  or  in  the  duodenum,  for  which  the  gastro-enter¬ 
ostomy  was  performed.  These  complaints  are  attributed  to  a  sup¬ 
posed  ‘  recurrence  '  of  the  ulcer.  Secondary  operations  were  per¬ 
formed  for  disabling  symptoms  or  for  perforation  and  peritonitis. 
In  these  instances  acute  perforation  had  occurred  in  a  chronic 
ulcer. 

(c)  The  ulcer  develops  languidly,  and  insidiously  undergoes  a  ‘  sub¬ 
acute  ’  perforation,  with  the  result  that  a  tumour  forms  in,  or  abutting 
upon,  the  epigastrium.  About  two-fifths  of  all  the  recorded  examples 
fall  in  this  category.  There  are  not  usually  any  symptoms  of  which 
the  patient  takes  serious  notice.  As  a  rule  only  some  trivial  dis¬ 
comfort  after  meals  or  indigestion  is  noticed;  on  examination  of  the 
patient  a  distinct  tumour  is  felt.  When  the  abdomen  is  opened  the 
jejunum  at  or  near  the  anastomosis  is  found  adherent  usually  to  the 
parietes.  On  separating  the  viscera  a  perforation  into  the  intestine 
at  the  site  of  an  ulcer  a  little  below  the  anastomosis  is  discovered. 
The  condition,  it  will  be  seen,  is  precisely  analogous  to  that  of 
‘subacute  perforation’  in  the  stomach  (see  Annals  of  Surgery ,  1907, 
vol.  xlv,  p.  223). 

(d)  The  ulcer  perforates  into  a  hollow  viscus.  The  ulcer  is  of  the 
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chronic  type,  and  perforation  occurs  after  adhesion  to  a  hollow  viscus, 
either  the  stomach  or  the  colon. 

A  careful  examination  of  all  recorded  cases  has  shown  that  jejunal 
ulcer  occurs  only  after  operation  for  simple  ulcer  of  the  stomach  or  duo¬ 
denum.  I  have  found  no  instance  in  which  the  operation  was  performed 
for  cancer.  This  absence  of  jejunal  ulcer  in  malignant  cases  may  be  due 
to  the  short  duration  of  life  after  operation — the  patient  has  not  time, 
as  it  were,  to  develop  an  ulcer ;  or  it  may  be  due  to  the  absence  in  most 
cases  of  free  HC1  from  the  gastric  juice.  Peptic  ulcer  has  occurred  more 
often  after  the  anterior  operation  than  after  the  posterior,  though  prob¬ 
ably  the  latter  has  been,  and  now  certainly  is,  far  more  frequently 
performed  for  non-malignant  conditions.  All  forms  of  gastro-entero- 
stomy  have,  however,  furnished  examples ;  the  anterior  and  the  posterior 
with  or  without  entero-anastomosis,  Roux’s  operation  and  the  no-loop 
method.  More  cases  have  occurred  in  men,  and  in  most  instances  free 
HC1  has  been  found  in  excess. 

The  fact  that  peptic  jejunal  ulcer  may  occur  after  gastro-enterostomy 
should  urge  the  surgeon  to  see  that  the  greatest  care  is  exercised  by  the 
patient  in  the  matter  of  diet  for  several  months  after  operation.  In 
a  patient  who  for  years  has  been  unable  or  unwilling  to  take  food,  the 
'swift  return  after  operation  to  health  and  a  good  appetite  which  can 
without  discomfort  be  appeased,  leads  not  seldom  to  over-indulgence 
in  both  food  and  drink.  It  is  probable  that  the  same  conditions  are 
being  repeated  which  were  responsible  for  the  development  of  the 
original  ulcer  in  the  stomach.  It  is  most  desirable  that  all  patients 
who  have  been  submitted  to  operation  upon  the  stomach  should  report, 
or  present  themselves,  to  their  medical  men  for  some  months  after 
operation. 

Intestinal  obstruction.  Several  cases  of  intestinal  obstruction 
following  gastro-enterostomy  are  recorded.  As  I  have  mentioned, 
regurgitant  vomiting  is  due  to  obstruction  of  the  jejunum  very  high  up, 
close  to  or  at  the  anastomosis.  Several  other  forms  are  described.  I 
have  myself  lost  a  patient  from  an  internal  hernia,  the  small  intestine 
having  passed  through  the  opening  made  in  the  transverse  mesocolon 
into  the  lesser  sac,  and  having  become  obstructed  by  the  margins  of  this 
opening.  This  accident  may  be  prevented  by  closure  of  the  opening,  its 
margins  being  sutured  to  the  stomach,  jejunum,  or  suture-line,  after  the 
anastomosis  is  complete.  Other  cases  have  shown  obstruction  of  a  length 
of  gut  which  has  passed  through  a  loop  left  between  the  duodeno¬ 
jejunal  flexure  and  the  anastomosis.  This  loop,  together  with  the  meso¬ 
colon,  forms  a  ring,  and  through  this  ring  intestine  has  passed  from 
right  to  left  in  some  cases,  from  left  to  right  in  others,  to  become  stran- 
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gulated;  in  one  case  a  volvulus  of  the  bowel  was  also  found  (Barker). 
In  anterior  gastro-enterostomy  the  loop  of  jejunum,  if  pulled  too  tight 
(by  selection  for  the  anastomosis  of  a  part  too  near  the  flexure),  may 
constrict  the  colon.  One  case  of  obstruction  due  to  the  adhesion  of  a 
piece  of  small  intestine  to  the  abdominal  incision  is  also  recorded  (New- 
bolt,  Lancet ,  1907,  ii.  1461). 

Diarrhoea.  In  some  few  cases  diarrhoea  after  operation  has  been 
observed;  as  a  rule  it  is  transient  and  easily  relieved;  in  some  cases, 
however,  it  has  been  continuous  and  uncontrollable  and  has  caused  the 
patient’s  death.  Kelling  has  described  two  forms.  Firstly,  that  in  which 
the  diarrhoea  is  due  to  the  escape  into  the  intestine  of  acid  contents 
which  are  not  neutralized  by  the  bile  or  pancreatic  juice.  Secondly,  that 
in  which  it  is  due  to  ‘  fermentation  ’.  The  latter  he  considers  is  not 
serious,  and  is  seen  only  in  patients  suffering  from  carcinoma,  or  in 
those  cases  where  HC1  is  deficient  or  absent.  There  is  no  convincing 
evidence  of  the  existence  of  the  first  form.  Indeed,  a  survey  of  one’s 
own  experience  and  of  the  recorded  evidence  available  has  shown  that  it 
is  almost  exclusively  in  cases  of  carcinoma  that  diarrhoea  occurs,  and 
that  it  is  only  in  them  that  it  is  at  all  serious.  The  motions  are  always 
offensive.  Anschutz  believes  that  the  chief  cause  is  the  extreme  exhaus¬ 
tion  of  the  patient,  by  a  long-standing  disease,  at  the  time  the  operation 
is  performed;  and  he  remarks  that  exactly  the  same  type  of  intestinal 
uncontrol  is  found  when  there  is  carcinoma  or  advanced  tuberculous 
disease  in  other  parts  than  the  intestine. 

There  is,  however,  no  acceptable  explanation  which  is  applicable  to 
all  cases.  So  far  as  treatment  is  concerned  we  must  attend  to  the  diet, 
giving  only  sterile  foods  (not  necessarily  fluid)  and  administering  anti¬ 
septics  (iso form  preferably),  magnesia  usta,  and  opium  or  other  astrin¬ 
gents  in  large  doses. 

THE  RELATIVE  MERITS  OF  ANTERIOR  AND  POSTERIOR 

GASTRO-ENTEROSTOMY 

The  gradual  transference  of  the  allegiance  of  the  surgeons  of  largest 
experience  from  the  anterior  to  the  posterior  operation  is  not  due  to 
mere  caprice,  but  to  a  confident  belief  that  the  latter  operation,  both  in 
its  immediate  and  remote  results,  is  the  better  procedure.  The  points 
which  are  to  be  discussed  in  this  connexion  are  concerned  with — 

(а)  Regurgitant  vomiting. 

(б)  Peptic  jejunal  ulcer. 

(c)  Intestinal  obstruction  due  to  internal  hernia. 

Regurgitant  vomiting.  The  causes  of  this  most  disastrous 
complication  are  elsewhere  discussed.  It  is  only  necessary  here  to  say 
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that  it  is  an  evidence  of  intestinal  obstruction  occurring  at  or  near  the 
anastomosis.  It  occurs  far  more  commonly  after  the  anterior  than  after 
the  posterior  operation;  indeed  in  many  of  the  early  cases  of  the  former 
method  it  was  the  direct  cause  of  death.  It  is  now  recognized  that  it  is 
the  existence  of  the  ‘  loop  ’  which  is  responsible  for  the  onset  of  this 
symptom.  The  jejunum,  attached  normally  at  the  duodeno-jejunal 
flexure,  and  fixed  by  suture  to  the  stomach  at  a  point  15  or  18  inches 
lower  down,  forms  a  loop,  which  is  apt  to  become  ‘  waterlogged  \  At  the 
point  where  the  anastomosis  to  the  stomach  occurs,  not  only  is  there  an 
abnormal  fixed  point,  but  the  gut  at  this  part  is  weakened  by  the  division 
of  circular  muscular  fibres  in  its  wall.  That  the  obstruction  occurs  at  the 
anastomosis  (either  afferent  or  efferent  opening  being  blocked)  is  shown 
by  the  fact  that  relief  from  the  vomiting  is  promptly  ensured  when  the 
limbs  of  the  bowel  are  united  by  the  performance  of  entero-anastomosis. 
The  ‘  loop  ’  is  the  responsible  factor.  If  posterior  gastro-enterostomy  is 
performed  with  a  loop,  regurgitant  vomiting  is  as  likely  to  occur  as  after 
the  anterior  operation.  It  is  in  the  abolition  of  the  loop,  by  performing 
the  anastomosis  close  to  the  flexure,  that  safety  lies.  The  posterior 
operation,  therefore,  is  better  than  the  anterior,  not  merely  because  it  is 
posterior,  but  because,  being  posterior,  it  allows  the  jejunum  close  to  the 
'  flexure  to  be  engaged  in  this  anastomosis,  and  the  loop,  consequently, 
to  be  eliminated. 

Peptic  ulcer.  This  condition  has  only  been  found  to  occur  after 
operations  for  non-malignant  diseases ;  it  has  never  followed  upon  gastro¬ 
enterostomy  for  carcinoma.  The  number  of  recorded  cases  shows  that 
the  ulcer  is  found  more  frequently  after  the  anterior  operation  than  after 
the  posterior;  perhaps  because  the  lower  opening  into  the  bowel  exposes 
a  mucosa  which  is  more  sensitive  to  acid  contact. 

Internal  hernia.  Several  forms  of  internal  hernia  are  recorded. 
In  the  posterior  operation  it  may  be  caused  by  the  escape  of  the  small 
intestine  upwards  into  the  lesser  sac,  through  the  opening  into  the  trans¬ 
verse  mesocolon.  I  have  myself  lost  one  case  through  this  accident. 
The  attachment  of  the  mesocolon  by  a  few  stitches  to  the  stomach,  or 
to  the  stomach  and  jejunum  along  the  line  of  suture,  will,  however, 
close  the  aperture  into  the  lesser  sac  and  prevent  the  occurrence  of  this 
form  of  hernia. 

In  the  anterior  operation  two  forms  of  obstruction  have  occurred. 
In  one  the  loop  of  jejunum,  being  drawn  up  tightly  from  the  flexure  to 
the  stomach,  has  constricted  the  transverse  colon  and  occasioned  an 
obstruction  sufficiently  severe  to  prove  fatal.  In  the  other  loops  of  the 
small  intestine  have  passed  from  right  to  left,  or  from  left  to  right 
through  the  ring  formed  by  the  under  surface  of  the  transverse  meso- 
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colon  and  the  jejunal  loop  as  it  passes  from  the  flexure  to  the  anasto¬ 
mosis,  and  have  become  strangulated.  In  both  cases  it  is  the  loop  of 
jejunum  which  is  the  factor  responsible. 

Taking  these  points  into  consideration  there  can,  I  think,  be  no  doubt 
that  the  posterior  no-loop  operation  is  that  which  is,  on  all  counts,  the 
most  satisfactory.  It  is  sometimes  argued  that  the  posterior  operation 
is  not  so  suitable  in  many  cases  as  the  anterior  method,  on  account  of 
its  difficulty  and  because  of  the  necessary  ‘  handling  ’  and  ‘  exposure  ’  of 
the  viscera.  Those  who  argue  thus  have  but  little  experience  of  the 
posterior  operation,  or  employ  a  technique  which  is  not  satisfactory. 
The  one  operation  is  as  easy  as  the  other;  there  is  very  little  handling 
of  the  viscera  in  either  case,  and  nothing  more  than  a  momentary  and 
quite  harmless  exposure.  I  have  a  considerable  experience  of  both 
operations,  having  performed  the  posterior  operation  over  five  hundred 
times  and  the  anterior  over  seventy  times.  The  results  in  the  immediate 
after-history  of  the  two  operations  differ  sensibly.  After  the  posterior 
operation  the  patient  is  at  once  quite  well.  He  has  no  sickness,  no  feeling 
of  nausea,  is  comfortable,  and  is  soon  eager  for  food.  After  the  anterior 
operation  there  is  sometimes  a  feeling  of  nausea,  occasionally  a  little 
vomiting,  and  appetite  returns  less  rapidly.  We  should,  however,  con¬ 
sider  the  results  of  the  anterior  method  decidedly  good  (as  indeed  they 
are)  were  it  not  that  they  suffer  by  comparison  with  those  achieved  by 
the  posterior  operation. 

GASTRO-DUODENOSTOMY  (FINNEY’S  OPERATION) 

The  operation  of  gastro-duodenostomy  was  introduced  into  surgery 
by  Jaboulay,  who  first  performed  it  in  1894.  He  made  two  incisions  of 
equal  length,  one  in  the  stomach,  the  other  in  the  duodenum,  and  united 
these  by  suture,  the  pylorus  being  displaced  backwards,  as  it  were,  to 
allow  of  the  approximation  of  the  two  openings  in  front  of  it.  Kiimmell 
adopted  a  different  method ;  he  divided  the  duodenum  completely  across 
and  implanted  the  distal  end  into  the  anterior  wall  of  the  stomach  after 
closure  of  the  proximal  end.  The  operation  of  pyloroplasty  suggested 
by  Heinecke  and  Mikulicz  consisted  in  dividing  the  pylorus  transversely, 
in  cases  where  an  ulcer  has  caused  cicatricial  stenosis,  the  wound  then 
being  sutured  in  a  vertical  direction.  The  results  of  this  operation  at  the 
first  were  very  remarkable,  but  the  lapse  of  months  or  of  years  did  not 
bear  out  the  early  promise.  Patients  who  had  for  a  time  enjoyed  perfect 
health  and  normal  appetites  began  to  have  a  recurrence  of  their  former 
symptoms,  and  many  of  them  submitted  willingly  enough  to  the  opera¬ 
tion  of  gastro-enterostomy  in  order  to  obtain  relief  from  their  renewed 
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sufferings.  Pyloroplasty,  indeed,  fell  very  properly  into  disuse.  Dr. 
J.  M.  T.  Finney  of  Baltimore  introduced  what  he  termed  a  ‘  modified 
form  of  pyloroplasty,’  to  which  the  names  of  ‘  gastro-duodenostomy  ’ 
and  ‘  gastro-pyloro-duodenostomy  ’  have  been  given.  The  simplest  and 
most  generally  accepted  title  is  ‘  Finney’s  operation,’  which  is  thus 
performed : — 

The  abdomen  is  opened  by  an  incision  to  the  right  of  the  middle  line, 
as  in  gastro-enterostomy.  The  pyloric  region  of  the  stomach  is  exposed 
and  examined.  Ad¬ 
hesions  which  at 
first  sight  would  ap¬ 
pear  to  negative  any 
plastic  procedure 
being  performed 
will  yield  readily  to 
careful  and  per¬ 
sistent  stripping 
with  gauze.  The 
free  division  of  all 
tethering  adhesions 
is  the  first  and  per¬ 
haps  the  most  im¬ 
portant  of  all  the 
steps  in  the  opera¬ 
tion.  The  second 
portion  of  the  duo¬ 
denum  is  well  strip¬ 
ped  upwards  by  in¬ 
cising,  as  Kocher 
directs,  the  perito¬ 
neum  along  the 
outer  side  of  the 
gut,  and  working 
the  fingers  in  to¬ 
wards  the  middle 
line  on  the  inner 
side  of  the  incision 
until  the  duodenum 


Fig.  314.  Finney’s  Operation. 
The  first  suture;  the  stomach  opened. 


is  rendered  movable  and  can  be  lifted  upwards  and  forwards  into  the 
abdominal  wound.  The  pyloric  part  of  the  stomach,  the  pylorus  and  the 
first  and  second  parts  of  the  duodenum — the  parts,  in  fact,  which  are  to 
be  engaged  in  the  operation — being  thus  made  free,  are  then  carefully 
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surrounded  by  hot  moist  swabs,  which  isolate  them  from  the  rest  of  the 
peritoneal  cavity.  The  purpose  of  the  operation  is  now  to  anastomose 
the  stomach  to  the  duodenum,  and  to  this  end  clamps  are  applied  to  each, 
gripping-  those  portions  of  the  viscera  in  which  the  openings  are  to  be 
made.  The  clamps  are  then  laid  side  by  side  and  surrounded  with 
gauze.  At  the  top  of  each  there  is  a  portion  of  the  stomach  and  of  the 

duodenum  which  is 
not  embraced,  as 
will  be  seen  by  ref¬ 
erence  to  Fig.  314. 

The  sutures  are 
now  introduced. 
They  are  of  the 
same  material,  and 
are  similarly  ap¬ 
plied,  as  in  the  op¬ 
eration  of  gastro¬ 
enterostomy.  A 
double  layer  is  used, 
as  in  that  case — an 
outer  sero-muscu- 
lar,  and  an  inner 
which  embraces  all 
the  coats.  When 
the  first  sero-mus- 
cular  suture  has 
been  introduced, 
the  viscera  are 
opened  by  two  in¬ 
cisions,  which  are 
continued  into  one 
another  at  the  up¬ 
per  extremity,  so 
that  a  single  in¬ 
verted  U-shaped 
Fig.  315.  Finney’s  Operation.  incision  is  made, 

Showing  new  disposition  of  the  parts.  instead  of  two  sep¬ 

arate  incisions,  as 

in  gastro-enterostomy.  The  details  of  the  operation  do  not  differ  fur¬ 
ther  from  those  already  described  in  the  chapter  dealing  with  that  opera¬ 
tion. 

I  have  rarely  used  Finney’s  operation,  believing  that  the  indica- 
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tions  which  are  held  to  call  for  its  performance  are  better  met  by  the 
operation  of  gastro-enterostomy. 

CONGENITAL  PYLORIC  STENOSIS 

The  pyloric-stenosis  baby  is  one  of  the  poorest  of  operative  risk». 
Consequently  it  is  of  the  greatest  importance  that  a  uniform  technique 
in  the  handling  of  these  cases  be  adopted.  The  high  mortality  of  many 
excellent  surgeons  who  have  operated  upon  only  a  small  series  of  cases 
bears  out  this  point. 

The  following  method  of  care  in  these  cases  is  the  one  employed  by 
H.  M.  Richter,  whose  series  represents  25  gastro-enterostomies  and  4 
Rammstedt  operations. 

The  extremities  and  body  of  the  child  with  the  exception  of  the 
abdomen  are  wrapped  in  cotton  batting  held  on  by  bandages;  the  arms 
are  bandaged  to  the  sides;  the  legs  are  bandaged  together.  This  con¬ 
servation  of  body  heat  is  of  the  utmost  importance.  In  his  entire  series 
of  cases  Richter  had  one  operative  death,  a  fact  due  to  two  conditions : 
conservation  of  body  heat  and  a  highly  developed  gastro-intestinal  tech- 
,nique.  The  anaesthesia  is  begun  only  when  the  skin  is  prepared  and  sterile 
linen  is  on.  Ether  is  always  the  anaesthetic  of  choice.  Preliminary 
catheterization  of  the  stomach  to  relieve  over-distension  is  usually  neces¬ 
sary. 

An  incision  2  inches  in  length  a  little  to  the  right  of  the  midline 
gives  the  best  exposure.  The  pyloric  tumour,  which  is  instantly  recog¬ 
nizable,  because  of  its  size  and  firmness,  is  delivered  through  the  inci¬ 
sion  by  means  of  the  thumb  and  index  finger. 

Of  the  various  operative  procedures  resorted  to  only  two  have  given 
sufficiently  satisfactory  results.  One  is  the  posterior  no-loop  gastro¬ 
jejunostomy,  and  the  other  the  pylorotomy  of  Rammstedt,  a  modifica¬ 
tion  of  Weber’s  operation. 

Gastro-enterostomy  possesses  the  advantages  of  being  an  operation 
familiar  to  surgeons  and  offering  a  certain  method  of  getting  around  the 
tumour.  The  operation  is  identical  to  that  in  the  adult.  The  small  size 
of  the  structures,  however,  makes  it  exceedingly  more  difficult.  Richter 
uses  the  finest  obtainable  silk  and  a  No.  10  cambric  needle  for  every 
layer.  He  uses  no  clamps. 

A  smooth,  clean,  and  rapid  technique  is  nowhere  more  necessary. 

Until  the  operation  of  Rammstedt  was  generally  adopted  some  four 
years  ago,  gastro-enterostomy  offered  the  only  satisfactory  surgical 
cure.  The  operation  of  Rammstedt,  however,  occupies  about  one-half 
of  the  time  required  for  a  gastro-enterostomy,  involves  less  operative 
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work,  and  has  resulted  in  a  much  lower  mortality  rate.  However,  with 
the  exception  of  Alfred  Strauss’s  series  the  mortality  average  of  the 
Rammstedt  operation  has  been  higher  than  Richter’s  mortality  average 
in  gastro-enterostomy,  which  was  3  deaths  in  26  or  11$.  Strauss  reports 
54  cases,  with  3  deaths.  Downes  reports  35  cases,  with  8  deaths. 


Fig.  316.  Site  of  Incision  over  Hypertrophied  Muscle. 


Rammstedt’s  operation  is  based  upon  the  fact  that  the  hypertrophied 
circular  muscle  compresses  and  obliterates  an  otherwise  normal  mucosa 
and  lumen.  Therefore,  a  simple  incision,  cutting  transversely  the  cir¬ 
cular  fibres  and  allowing  sufficient  separation  of  these  fibres,  would  re¬ 
store  the  normal  lumen.  The  operation  is  as  follows: 

The  tumour  is  delivered  as  described  above.  It  is  firmly  grasped 
by  the  thumb  and  index  finger;  the  stomach  itself  is  not  delivered,  save 
for  an  inch  or  so  of  the  pyloric  end. 
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A  longitudinal  incision  the  full  length  of  the  tumour  is  now  made 
(see  Lig.  316).  The  latter  is  often  of  almost  cartilaginous  hardness. 
The  incision  is  carried  through  the  circular  muscle  down  to  the  mucosa. 
As  the  tense  fibres  separate  a  plane  of  cleavage  between  muscle  and 
mucosa  may  be  seen. 


Fig.  317.  Shows  Method  of  separating  Hypertrophied  Muscle  from 
Mucosa.  Great  care  must  be  used  at  duodenal  end  since  that  is  where  rupture 
is  likely  to  occur. 

The  incision  is  now  spread  by  means  of  a  pair  of  sharp-nosed 
hsemostats  in  order  that  the  muscle  be  made  to  retract  and  to  separate 
from  the  mucosa  (see  Lig.  317).  As  the  edges  of  the  muscle  are 
stretched  apart  the  mucosa  herniates  through  as  a  redundant  fold. 
Bleeding  is  slight,  as  the  tumour  is  practically  bloodless.  The  operation 
is  now  completed.  The  pylorus  is  now  replaced  into  the  abdomen  and 
the  latter  closed. 
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In  spreading  the  incision  extreme  care  must  be  used  to  avoid  tearing 
the  mucosa.  A  large  tear  would  necessitate  a  gastro-enterostomy. 
Otherwise  nothing  need  be  done  to  cover  the  mucosa,  as  there 
seems  to  be  no  danger  of  leakage.  Moreover,  the  tumour  is  so  rigid 
that  it  is  impossible  to  suture  it. 

Downes,  feeling  that  simple  division  of  the  hypertrophied  circular 
muscle  would  not  meet  the  indications  in  all  cases,  added  a  modification. 
Through  a  small  incision  in  the  anterior  wall  of  the  stomach  he  passed 
a  sound  (No.  20  French)  and  introduced  the  sound  into  the  pylorus 
and  beginning  of  the  duodenum  for  the  purpose  of  stretching  any  re¬ 
maining  constriction. 

Another  recent  modification  of  the  Rammstedt  operation  is  the 
pyloroplasty  of  Alfred  Strauss.  After  completely  separating  the  mucosa 
from  the  muscularis,  Strauss  closes  in  the  defect  with  a  pedicle  flap 
made  from  the  cut  circular  muscle.  Where  there  is  insufficient  muscle 
he  uses  a  free  transplant  of  rectus  fascia  and  muscle.  He  restores  the 
peritoneal  defect  by  means  of  an  omental  transplant.  Strauss  has  re- 
■  ported  a  large  series  with  the  lowest  mortality  to  date. 

The  post-operative  care  of  these  babies  is  most  important.  They 
are  usually  in  urgent  need  of  fluids  and  feeding  should  begin  in  the 
first  two  or  three  hours  after  operation.  Richter  passes  a  catheter  into 
the  stomach  immediately  upon  completion  of  the  operation  and  puts  in 
two  ounces  of  water. 

Complete  recovery  from  anaesthesia  usually  occurs  in  from  one  to 
two  hours,  after  which  the  child  may  be  given  a  bottle  or  put  to  the 
breast.  In  all  cases  the  post-operative  care  should  be  directed  by  a 
pediatrician. 

Post-operative  convalescence  is  rapid.  Bowel  movements  become 
normal  and  weight  rapidly  increases.  Post-operative  vomiting  is  less 
frequent  following  the  Rammstedt  operation  than  after  gastro-enteros¬ 
tomy. 

The  sutures  are  removed  on  the  tenth  day.  Strips  of  adhesive  are 
placed  between  every  two  or  three  sutures  just  previous  to  their  removal 
to  prevent  any  accidental  separation  of  the  skin  wound. 


CHAPTER  V 


GASTROPEXY 

Gastropexy  is  the  operation  by  which  a  stomach  which  is  pro¬ 
lapsed,  is  brought  up  into  its  normal  position  and  there  fixed  by  sutures 
which  engage  either  the  stomach  or  its  upper  or  lower  omental 
attachments. 

Indications,  The  value  of  the  operation,  or  rather  the  need  for 
its  performance,  is  very  differently  estimated  by  various  surgeons.  There 
are  some,  Rovsing  for  example,  who  consider  that  the  falling  downward 
of  the  stomach  is  by  no  means  an  infrequent  event,  that  the  displacement 
is  attended  by  symptoms  of  such  severity  or  of  such  persistence  that  its 
repair  by  operation  is  not  seldom  necessary.  There  are  other  surgeons, 
of  whom  I  count  myself  one,  who  do  not  attach  much  importance  to  this 
,  one  deformity,  but  consider  it  rather  as  a  part,  and  by  no  means  always 
the  most  important  part,  of  a  more  widespread  disorder;  they  consider 
accordingly  that  operative  treatment  of  the  condition  is  rarely  necessary. 

Rovsing  {Trans.  Int.  Soc.  de  Chir.,  i.  338)  recognizes  two  forms  of 
gastroptosis.  In  the  first  and  less  common  form,  which  he  describes  as 
‘  virginal/  the  descent  occurs  in  young  women  who  have  not  borne 
children,  and  in  whom,  therefore,  the  abdominal  wall  is  firm  and  strong. 
The  second  form  occurs  in  multiparous  women  with  lax  and  perhaps 
pendulous  abdominal  walls;  the  prolapse  of  the  stomach  is  associated 
with  a  general  descent  of  all  the  viscera.  In  the  former  type  operative 
treatment  is  indicated;  there  is  no  fault  in  the  abdominal  wall  and  the 
pressure  of  a  belt  does  little  or  nothing  to  help  the  muscular  support, 
which  is  neither  weak  nor  insufficient.  In  the  latter  type  a  well-fitting 
belt,  whose  greatest  pressure  is  below  (this  is  effected  by  means  of  a 
triangular  air-pad,  the  base  being  at  the  pubes  and  the  apex  above  the 
umbilicus),  will  suffice  to  give  that  support  to  the  stomach  and  to  the 
other  viscera,  of  which  they  have  been  deprived  by  the  relaxation  of  the 
abdominal  wall.  Rovsing,  in  his  last  report,  gave  details  of  forty-nine 
cases  upon  which  he  had  operated.  Forty-four  of  these  were  of  the 
virginal  type,  five  of  the  multiparous.  In  six  of  the  cases  stasis  of  the 
stomach  contents  was  noticed.  The  results  of  the  operations  were  very 
satisfactory;  there  were  no  deaths;  the  only  patient  who  was  not  re¬ 
lieved  was  one  in  whom,  at  a  second  operation,  duodenal  ulceration  and 
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adhesions,  which  had  previously  escaped  notice,  were  discovered.  In  two 
cases  displacement  of  the  liver  was  also  found. 

Operation.  The  surgical  treatment  of  gastroptosis  was  first 
advocated  by  Duret  of  Lille. 


Fig.  318.  Gastropexy.  Duret’s  method. 


Duret’s  operation.  The  abdominal  wall  is  incised  from  the  ensiform 
cartilage  to  the  umbilicus  until  in  the  whole  length  of  the  wound  the 
posterior  sheath  of  the  rectus  and  the  peritoneum  are  exposed.  These 
layers  are  incised  only  for  a  short  distance  at  the  lower  end ;  the  fingers 
introduced  through  this  opening  into  the  peritoneal  cavity  manipulate 
the  stomach  during  the  subsequent  stages  of  the  operation.  The  purpose 
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of  the  steps  which  follow  is  to  replace  the  stomach  and  to  fix  it  by  suture 
against  the  layer  of  undivided  peritoneum  in  the  upper  part  of  the  wound. 
A  continuous  suture  of  silk  was  used  by  Duret,  but  probably  a  strand 
of  chromic  catgut  or  of  kangaroo-tendon  would  be  preferable.  The 
recti  muscles  are  separated  as  widely  as  possible  at  the  upper  part  of  the 
incision.  Through  the  edge  of  the  left  rectus  muscle  the  needle  passes 
from  before  backwards  into  the  abdomen,  where  it  is  seized  by  the  fingers 
of  the  left  hand  passed  upwards  through  the  lower  part  of  the  incision. 
The  needle  is  then  passed  horizontally  through  the  stomach-walls  close 
to  the  lesser  curvature,  at  its  left  extremity.  The  needle  then  returns 
from  behind  forward  through  the  undivided  peritoneum  in  the  upper  end 
of  the  abdominal  wound,  being  brought  out  about  three-quarters  of  an 
inch  from  the  point  of  its  original  introduction.  The  stitch  therefore 
forms  up  to  this  point  a  single  mattress  suture.  The  needle  is  now 
passed  in  a  similar  manner  several  times  into  the  abdomen  to  engage  the 
stomach,  and  out  again  through  the  peritoneum.  The  last  stitch  comes 
out  through  the  edge  of  the  right  rectus  muscle.  When  the  whole  length 
of  the  thread  is  tightened  the  lesser  curvature  of  the  stomach  is  drawn 
into  intimate  approximation  with  the  anterior  abdominal  wall. 

The  first  patient  upon  whom  Duret  operated  was  a  married  woman 
who  had  suffered  acutely  for  three  years.  The  result  of  the  operation 
was  perfectly  satisfactory;  the  patient  was  completely  relieved  of  all 
her  symptoms  and  gained  25  lbs.  in  three  years. 

Beyea’s  operation.  This  is,  in  my  opinion,  the  most  satisfactory  of 
all  the  methods';  in  six.  cases  I  have  adopted  it  either  alone,  or,  when 
organic  disease  of  the  stomach  has  been  present,  in  addition  to  gastro¬ 
enterostomy,  and  I  have  been  satisfied  that  the  principles  and  the  details 
of  the  operation  are  sound.  I  prefer  to  give  Dr.  Beyea’s  own  descrip¬ 
tion  of  the  operation  {Phil.  Med.  Journ.,  1903,  i.  257)  : — 

‘  An  incision  about  three  inches  in  length  was  made  through  the  linea 
alba,  midway  between  the  xiphoid  cartilage  and  umbilicus.  The  tissues 
were  separated  in  the  usual  manner,  and  the  peritoneal  cavity  opened, 
exposing  a  small  portion  of  the  lesser  curvature  and  cardiac  end  of  the 
stomach,  the  gastro-hepatic  ligament  or  omentum,  gastro-phrenic  liga¬ 
ment,  and  the  lower  portion  of  the  left  lobe  of  the  liver.  The  table  was 
then  elevated  to  the  Trendelenburg  position,  and  the  stomach  displaced 
still  further  downward  and  out  of  the  wound  by  means  of  gauze 
sponges.  This  procedure  caused  the  gastro-hepatic  and  gastro-phrenic 
ligaments  to  be  slightly  stretched  and  separated  from  the  underlying 
structures,  which  permitted  an  accurate  determination  of  the  length  of 
these  ligaments  and  very  much  facilitated  operative  manipulations.  The 
gastro-phrenic  ligament  was  seen  well  developed,  and  evidently  formed 
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a  strong  support  to  the  cardiac  end  of  the  stomach.  The  adjoining  por¬ 
tion  of  the  gastro-hepatic  ligament  was  composed  of  thin,  delicate  peri¬ 
toneum,  increasing  in  thickness  and  strength  towards  the  right  or  pyloric 
end  of  the  stomach.  Retractors  were  introduced  and  the  liver  held 
aside  by  placing  a  gauze  sponge  beneath  a  retractor.  Three  rows  of 
interrupted  silk  sutures  were  then  introduced  so  as  to  plicate  and  thus 


Fig.  319.  Gastropexy.  Beyea’s  method. 


shorten  the  gastro-hepatic  and  gastro-phrenic  ligaments  in  the  following 
manner.  The  first  row,  beginning  in  the  gastro-phrenic  ligament,  and 
extending  across  the  gastro-hepatic  ligament  to  almost  opposite  the 
pyloric  orifice  and  hepatico-duodenal  ligament,  was  introduced  so  as  to 
form  a  plication  in  the  centre  of  these  ligaments,  and  included  from 
above,  downward  or  vertically,  about  4  cm.  of  tissue  (row  No.  1).  They 
were  practically  mattress  sutures,  including  sufficient  of  the  delicate 
tissue  (1  cm.)  to  insure  against  their  tearing  out.  Five  sutures,  about 
one  inch  apart,  were  introduced  from  right  to  left  and  caught  in  haemo¬ 
static  forceps.  The  next  row  (row  No.  2)  of  sutures  was  introduced 
in  the  same  manner,  but  2.5  cm.  above  and  below  the  first  two.  Then 
a  third  row  (row  No.  3)  was  introduced  just  above  the  gastric  vessels 
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and  a  short  distance  below  the  diaphragm  and  liver.  The  suturing  was 
strictly  confined  to  the  normal  ligamentary  supports,  and  the  distance 
between  the  rows  from  left  to  right  was  increased  with  the  length  of  the 
ligaments,  being  greater  towards  the  right.  The  gauze  sponges  were 
then  removed,  and  the  first,  the  second,  and  finally  the  third  row  of 
sutures  were  secured,  the  stomach,  particularly  the  pyloric  end,  being 
elevated  to  a  little  above  the  normal  position.’ 

In  the  cases  in  which  I  have  operated  I  have  usually  included  in 
the  final  row  of  ligatures  a  portion  of  the  stomach  close  to  the  lesser 
curvature. 

Coffey’s  operation.  This  also,  in  my  judgment,  is  a  sound  surgical 
procedure,  which  I  have  once  adopted.  Dr.  Coffey  writes  (Phil.  Med. 
Journ.y  1902,  x.  506)  : — 

‘  The  stomach  is  suspended  in  a  hammock  made  of  the  great  omen¬ 
tum.  When  the  abdomen  is  opened  the  stomach  is  freed  from  adhesions 

a. 

and  pushed  gently  upward  into  its  normal  position.  A  series  of  chro- 
micized  catgut  sutures  are  then  passed  transversely  across  the  abdomen, 
picking  up  on  the  one  side  the  great  omentum  one  inch  below  the  stomach, 
and  on  the  other  the  anterior  abdominal  wall.  As  to  the  technic,  I  think 
this  can  well  be  varied  to  suit  the  case  in  hand.  If  only  the  stomach  is 
displaced  and  not  much  dilated,  it  will  probably  be  sufficient  to  put  one 
row  of  sutures  across,  about  an  inch  below  the  attachment  of  the 
stomach.  If  the  abdomen  is  much  relaxed  and  the  colon  shows  a  decided 
tendency  toward  the  prolapse  in  splanchnoptosis,  it  will  be  probably  well 
to  put  two  rows  of  sutures  across,  penetrating  the  entire  thickness  of 
the  omentum  just  below  its  attachment  to  the  colon.  In  this  way  such 
a  broad  line  of  adhesion  will  be  constructed  that  it  will  practically  be  im¬ 
possible  for  the  organs  to  become  prolapsed. 

‘  I11  my  first  case  I  placed  three  interrupted  chromicized  catgut 
sutures,  covering  a  space  of  about  2  inches,  near  the  centre  of  that 
portion  of  the  omentum  attached  to  the  dilated  portion  of  the  stomach. 
In  my  second  case  I  used  eight  chromicized  catgut  sutures,  covering 
a  space  a  little  more  than  6  inches.  In  a  case  of  a  very  much  dilated 
stomach  I  would  suggest  extending  the  suture  still  further,  taking  in 
8  or  10  inches  across  the  omentum.  The  stitches  have  been  passed  about 
2jA  inches  above  the  umbilicus  and  have  been  passed  from  a  large  longi¬ 
tudinal  incision.’ 

Rovsing’s  operation.  By  this  method  the  stomach  is  supported  by 
three  or  four  sutures  passed  horizontally  through  its  outer  coats.  These 
stitches  at  each  end  are  passed  through  the  abdominal  wall,  where  they 
are  tied  over  a  glass  rod.  The  sutures  are  of  silk  and  are  allowed  to 
remain  four  weeks,  by  which  time  the  stomach  is  ‘  united  solidly  ’  to  the 
anterior  abdominal  wall. 


CHAPTER  VI 


COMPLICATIONS  OF  OPERATIONS  UPON  THE  STOMACH 

AND  INTESTINES 

WOUND  INFECTION 

The  steady  decrease  in  percentage  of  wound  infections  among  sur¬ 
geons  of  wide  experience  is  another  example  of  the  advances  made 
possible  by  perfection  of  organization  and  close  attention  to  details  of 
technique.  With  numerous  possible  atria  of  infection, — the  patient’s 
skin,  the  hands  of  the  surgeon  or  his  assistants,  the  operating-room 
linen,  basins,  instruments,  suture  material,  the  germ-laden  particles  of 
moisture  constantly  present  in  the  air, — nothing  short  of  eternal  vigi¬ 
lance  will  suffice  to  prevent  infection  of  clean  wounds. 

Beckman  (x),  in  a  review  of  6,825  surgical  cases  at  the  Mayo 
Clinic  in  1913,  found  postoperative  wound  infections  in  117  cases,  1.7%. 
Of  the  total  number  of  operations  1,494  were  operations  upon  the  stom¬ 
ach  or  intestines.  Of  these,  53,  3.6%,  showed  postoperative  wound 
infection.  (Every  case  in  which  there  was  an  escape  of  fluid  from  the 
wound  following  operation  was  considered  as  possibly  infected.  In  35 
of  the  X17  cases  no  growth  developed  upon  culture  of  the  discharge.) 
Since  almost  every  organism  identified  in  the  bacteriological  examina¬ 
tion  of  the  discharge  from  infected  wounds  was  of  the  group  commonly 
found  in  the  body  tissues,  and  of  the  type  readily  destroyed  by  ordinary 
methods  of  sterilization,  he  also  concluded  that  the  most  important 
source  of  contamination  was  the  patient’s  skin. 

To  obviate  the  possibility  of  the  organisms  which  are  constantly 
present  in  the  superficial  tissues  from  entering  the  wound  it  has  already 
been  suggested  that  the  skin  be  covered  to  the  edges  of  the  wound  with 
several  layers  of  gauze  held  in  place  by  forceps.  Tuffier  makes  his 
initial  incision  before  donning  rubber  gloves,  lays  aside  the  knife  used 
for  cutting  through  the  superficial  tissues,  and  then,  after  putting  on  his 
gloves,  fixes  gauze  to  the  edges  of  the  wound  without  permitting  his 
fingers  to  touch  the  skin.  In  this  way  neither  the  surgeon’s  gloves  nor 
his  instruments  have  the  opportunity  of  coming  in  contact  with  the 
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skin.  Cushing  lays  sterile  gauze  over  the  operative  field  and  makes  his 
initial  incision  through  the  gauze. 

The  incidence  of  wound  infections  has  been  noted  by  many  observers 
to  be  greater  during  the  winter  months,  due,  it  is  inferred,  to  the 
greater  prevalence  at  such  times  of  infections  of  the  upper  respiratory 
passages.  The  rapidity  and  ease  with  which  air-borne  infections  may 
be  transmitted  was  impressed  upon  the  medical  profession  with  terrible 
force  during  the  influenza  epidemic  of  1918.  To  safeguard  the  patient 
from  infection  from  healthy  individuals  who  may  be  harboring  virulent 
organisms  in  the  throat  and  nasal  passages,  especial  care  must  be  taken 
to  cover  the  mouths  and  noses  of  the  operating-room  personnel  with 
double  layers  of  gauze,  and  to  provide  face  masks  for  visitors  and 
spectators. 

The  presence  of  fever  over  99.6°,  persisting  for  more  than  twenty- 
four  hours  in  uncomplicated  cases,  suggests  the  possibility  of  wound 
infection.  The  treatment  rarely  offers  difficulty.  The  early  removal  of 
one  or  more  sutures  may  permit  the  escape  of  a  localized  collection  of 
fluid,  and  prevent  the  spread  of  infection  beneath  the  superficial  layers 
of  the  abdominal  wall.  In  the  event  of  an  infection,  dichloramine — T 
in  oil  may  be  instilled  with  advantage  into  the  infected  wound.  In  cases 
with  widely  spreading  infection  the  application  of  hot.  moist  dressings 
for  forty-eight  or  seventy-two  hours,  followed  by  the  use  of  Dakin’s 
fluid,  will  hasten  the  process  of  recovery.  The  greatest  possible  care 
in  the  changing  of  dressings  is  necessary  to  prevent  the  addition  of  fresh 
infection  from  the  patient’s  skin,  or  from  outside  sources,  to  that  already 
present.  A  persistent  wound  discharge  with  a  tendency  toward  sinus 
formation  should  suggest  the  possibility  of.  foreign  material,  such  as 
necrotic  tissue  or  infected  suture  material,  in  the  depth  of  the  wound. 


PERITONITIS 

Peritonitis,  if  one  of  the  least  frequent  of  complications  which  may 
follow  operations  upon  the  gastro-intestinal  tract,  is  by  all  odds  the 
most  serious.  In  addition  to  the  potential  sources  of  infection  present 
in  undertaking  any  surgical  procedure  there  is  the  additional  danger  of 
introducing  septic  material  from  the  stomach  or  intestines.  This 
danger  is  especially  acute  in  cases  of  prolonged  stasis  in  the  gastro¬ 
intestinal  tract,  such  as  occurs  in  the  partial  obstruction  caused  by  car¬ 
cinoma  at  the  pylorus,  or  near  the  flexures  of  the  large  bowel,  and  in 
those  cases  in  which  because  of  their  urgency  adequate  preoperative 
preparation  is  impossible. 
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Cushing,  Gilbert  and  Domenici,  Miller  and  others  have  shown  that 
the  presence  of  bacteria  in  the  stomach  and  upper  bowel  depends  upon 
the  time  of  administration  of  food,  its  character,  and  upon  the  ability 
of  the  stomach  to  empty  itself;  that  the  organisms  ingested  with  food 
steadily  decrease  in  number  with  the  process  of  digestion  until,  at  its 
completion,  the  empty  stomach  and  upper  intestine  are  sterile.  If  empty¬ 
ing  is  prevented  at  the  pylorus  or  in  the  intestines,  the  dammed-up  intes¬ 
tinal  contents  contain  organisms  whose  number  and  virulence  are  greatly 
increased.  It  is  in  these  cases  that  careful  gastric  lavage  before  opera¬ 
tion,  repeated  until  the  stomach  is  washed  clean,  is  of  especial  impor¬ 
tance  in  lessening  the  danger  of  peritoneal  infection  from  the  stomach 
or  intestinal  contents.  Given  an  adequate  and  complete  preparation 
before  operation,  the  prevention  of  peritoneal  infection  becomes  chiefly 
a  question  of  surgical  technique. 

With  pain  persisting  after  operation,  with  increasing  abdominal 
distention,  and  with  a  rising  pulse  rate,  the  presence  of  peritonitis  is 
strongly  suggested.  The  pain  gradually  becomes  generalized,  due  to  the 
pressure  of  the  distended,  paralyzed  bowel.  The  pulse  is  the  surest 
indication  of  the  patient’s  condition.  If  it  remains  below  100  the  con¬ 
dition  is  usually  not  serious;  if  it  rises  steadily  and  becomes  pro¬ 
gressively  poorer  in  quality  the  outlook  is  grave.  The  temperature  may 
be  only  slightly  elevated,  and  give  little  indication  as  to  the  seriousness 
of  the  situation.  The  leukocyte  count  is  usually  high ;  a  low  leukocyte 
count  is  an  ominous  symptom.  As  the  infection  progresses  the  patient’s 
expression  becomes  anxious  and  careworn.  He  lies  with  his  hands 
above  his  head,  and  his  knees  drawn  up  to  relax  the  tension  upon  the 
abdomen.  Vomiting  and  hiccough  may  persist.  The  former  is  relieved 
temporarily  by  gastric  lavage,  but  tends  to  return. 

The  treatment  of  diffuse  peritoneal  infection  is  taken  up  in  detail 
in  a  later  chapter.  The  essential  features  are  absolute  rest  and  warmth, 
maintenance  of  the  body  fluids  by  proctoclysis  or  hypodermoclysis,  and 
elimination  by  gastric  lavage,  enemata,  and  by  intramuscular  injections 
of  pitui trin  in  10-15  minim  doses. 

The  question  of  reopening  the  abdomen  in  cases  of  general  peri¬ 
tonitis  is  one  that  will  tax  the  most  skilled  surgical  judgment.  The 
futility  of  such  a  procedure  in  the  majority  of  cases  is  self-evident 
from  the  picture  presented  at  autopsy.  In  a  very  few  cases  where  the 
source  of  infection  may  be  traced  with  reasonable  certainty  to  a  definite 
source,  such  as  leakage  of  the  gastro-intestinal  contents  at  the  site  of 
anastomosis,  or  soiling  of  the  peritoneal  cavity  at  the  time  of  operation, 
it  may  be  absolutely  necessary  to  reopen  the  abdomen  and  repair  the 
damage,  cleanse  the  soiled  parts,  and  establish  drainage. 


PNEUMONIA 
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POSTOPERATIVE  PULMONARY  COMPLICATIONS 

Pneumonia  has  been  called  ‘  the  friend  of  the  aged  ’  by  Sir  William 
Osier.  To  the  surgeon  it  is  a  danger  the  possibility  of  which  must  be 
weighed  in  every  case  before  operation,  and  the  likelihood  of  whose 
occurrence  increases  with  the  patient’s  advancing  years.  With  bron¬ 
chitis,  pleurisy,  empyema,  lung  abscess  and  pulmonary  embolism,  it  forms 
a  group  of  pathological  conditions  which  results  in  a  mortality  of  ap¬ 
proximately  1%  of  all  cases  undergoing  major  surgical  operations 
(Cutler  and  Morton,  2>  In  a  series  of  3,490  cases,  operated  upon  at  the 
Massachusetts  General  Hospital  and  reported  by  the  authors  mentioned, 
65,  or  1.8%,  developed  definite  postoperative  pulmonary  complications, 
and  of  these  33,  or  50.7%,  were  fatal.  Of  65  cases,  40  were  classified  as 
pneumonia,  divided  about  equally  between  lobar  and  diffuse  types.  Of 
a  total  of  52,581  cases,  gathered  by  them  from  the  statistics  of  various 
clinics,  1,043,  or  !-9%>  developed  postoperative  pulmonary  complica¬ 
tions.  Of  a  total  of  37,989  cases  386,  or  1.01%,  developed  pneumonia. 
Of  344  of  these  in  which  the  final  outcome  was  recorded,  182,  or  52.9%, 
.  were  fatal.  Following  17,219  operations  upon  the  abdomen  alone  74 2, 
or  4.7%)  developed  pneumonia.  Following  operations  upon  the  upper 
abdomen  the  percentage  of  postoperative  pulmonary  complications  in 
Cutler  and  Morton’s  series  was  7.7% ,  and  as  high  as  8.1%  in  the 
statistics  of  one  clinic. 

Various  causes  have  been  suggested  as  responsible  for  this  mor¬ 
bidity:  pre-existing  lung  pathology;  the  administration  of  the  anaes¬ 
thetic;  its  irritating  effect  upon  the  bronchial  mucous  membrane;  the 
inhalation  of  septic  material  during  anaesthesia;  chilling  of  the  patient 
during  and  after  operation;  stagnation  of  bronchial  secretion  in  the 
dependent  portion  of  the  lungs,  because  of  diminished  respiratory  excur¬ 
sion  following  operation;  septic  emboli;  and  extension  of  infection 
through  the  diaphragm. 

It  seems  reasonable  to  believe  that  any  of  these  causes  may  be  the 
chief  factor  responsible  in  any  given  case.  The  danger  of  giving  an 
anaesthetic  in  the  presence  of  a  pre-existing  bronchitis,  of  bronchiectasis, 
or  of  incipient  pulmonary  tuberculosis  has  been  repeatedly  shown  by 
disastrous  experience.  In  Cutler  and  Morton’s  series,  20  of  65  cases 
showed  some  definite  lung  pathology  at  the  time  of  operation.  A  careful 
examination  of  the  lungs  before  operation,  checked  by  a  fluoroscopic 
examination  if  necessary,  should  be  a  routine  procedure  in  every  case: 

The  administration  of  the  anaesthetic  itself  was  for  many  years  held 
responsible  as  the  chief  factor  until  it  was  found  that  postoperative 
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pneumonia  occurred  not  infrequently  following  operations  under  local 
anaesthesia.  In  spite  of  this  fact,  its  importance  should  not  be  mini¬ 
mized.  The  careful  administration  of  the  anaesthetic,  given  without 
haste,  without  struggling  and  cyanosis  on  the  part  of  the  patient,  and 
in  such  a  quantity  that  the  patient  is  beginning  to  awake  at  the  close 
of  the  operation,  is  an  extremely  important  factor  in  assuring  a  normal 
postoperative  course. 

The  inhalation  of  septic  material  from  the  mouth  during  anaes¬ 
thesia  is  emphasized  by  many  writers,  especially  by  Otte  (3)  and 
Pfannenstiel  (4).  Their  advice  as  to  thorough  cleansing  of  the 
mouth  before  operation,  with  removal  of  all  carious  teeth  and 
infected  roots,  is  of  particular  importance,  since  they  report  an  entire 
absence  of  postoperative  pulmonary  complications  in  their  clinics.  Vari¬ 
ous  observers  (Poppert,5  Hoelscher,0  and  Gatch  7)  have  shown  the 
danger  of  aspirating  mucus  during  anaesthesia  and  the  greater  likeli¬ 
hood  of  so  doing  with  the  administration  of  a  concentrated  vapor  by 
the  closed  method.  Kelly  (8)  has  stated  that  there  is  constant  aspira¬ 
tion  of  mucus  during  anaesthesia.  If  the  aspirated  mucus  is  constantly 
contaminated  by  the  addition  of  septic  material  from  infected  teeth  the 
danger  of  oral  sepsis  for  patients  about  to  undergo  operation  is  self- 
evident.  That  septic  material  may  be  inhaled  from  an  infected  anaes¬ 
thetizing  apparatus  should  not  be  forgotten. 

Chilling  of  the  patient  by  bringing  him  to  the  operating  room  with 
a  minimum  of  clothing,  covering  him  with  a  thin  sheet  while  administer¬ 
ing  the  anaesthetic,  perhaps  drenching  him  with  cleansing  solutions,  and 
finally,  after  he  has  been  perspiring  profusely  in  the  operating  room, 
permitting  him  to  return  through  draughty  corridors  to  a  distant  part 
of  the  hospital,  surely  conduces  to  a  lowered  resistance  and  the  develop¬ 
ment  of  pneumonia.  The  incidence  of  this  complication  was  almost 
abolished  in  the  clinic  of  the  Peter  Bent  Brigham  Hospital  (9)  by  pro¬ 
viding  warm  recovery  rooms  adjacent  to  the  operating  rooms,  where  the 
patients  might  recover  from  the  effects  of  the  anaesthetic  under  the  con¬ 
stant  supervision  of  competent  nurses. 

Prolonged  operation,  chilling  and  trauma  of  the  diaphragm,  injury 
of  the  vagus  and  sympathetic  nerves,  and  infection  of  the  field  of 
operation  are  factors  which  come  directly  within  the  province  of  the 
operator,  and  which  are  of  particular  importance  in  operations  upon 
the  upper  abdomen.  Kelling  (10)  has  laid  especial  stress  on  chilling  of 
the  diaphragm,  and  advocates  careful  walling  off  of  the  subdiaphragmatic 
space  with  hot  packs  during  epigastric  operations.  Armstrong  (n)  has 
emphasized  the  ease  with  which  infection  may  extend  from  the  upper 
abdomen  to  the  pleural  cavity  and  lungs  through  the  diaphragm  The 
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dislocation  of  septic  emboli  from  the  site  of  operation  is  an  accident 
whose  likelihood  must  surely  be  lessened  by  careful  haemostasis  and 
gentle  handling  of  the  tissues  at  the  time  of  operation. 

Following  operation  every  effort  should  be  made  to  induce  deep 
breathing  in  order  to  get  rid  of  the  excess  of  absorbed  anaesthetic,  and 
to  prevent  the  stagnation  of  accumulated  bronchial  secretions.  To  this 
end  alternate  friction  of  the  chest  and  extremities  with  ice-cold  cloths, 
followed  immediately  by  the  application  of  warm  clothing  and  blankets, 
will  prove  of  great  value.  Mikulicz  pointed  out  the  value  of  forced 
deep  breathing  for  a  few  minutes  three  or  four  times  daily,  more  espe¬ 
cially  following  operations  upon  the  upper  abdomen  where  there  is 
every  tendency  for  the  patient  to  ‘  splint  the  wound  ’  and  prevent  full 
expansion  of  the  lungs  by  holding  the  abdomen  rigid. 

The  rather  indiscriminate  use  of  intravenous  salt  solution  after 
operation  has  been  followed  in  some  cases  by  acute  oedema  of  the  lungs. 
The  strain  on  an  already  enfeebled  heart,  caused  by  the  rapid  addition 
of  a  considerable  quantity  of  fluid  to  the  circulation,  should  not  be  too 
lightly  estimated,  especially  in  view  of  the  rather  transient  value  of 
physiological  salt  solution  when  given  intravenously.  Where  indicated 
'  it  should  be  given  slowly,  and  preferably  in  a  quantity  not  exceeding 
750  c.cm.  at  one  time. 

The  treatment  of  postoperative  pulmonary  complications  does  not 
differ  from  that  of  similar  conditions  under  ordinary  circumstances. 
Support  of  the  heart  and  free  elimination  are  the  essential  factors.  The 
use  of  the  steam  inhaler  may  afford  the  patient  great  relief,  especially 
when  the  sputum  is  particularly  tenacious  and  expectoration  difficult. 

ACUTE  DILATATION  OF  THE  STOMACH 

Acute  dilatation  of  the  stomach  is  a  comparatively  rare  complica¬ 
tion  of  operations  upon  the  stomach  and  intestines,  but  an  extremely 
grave  one.  It  occurs  also,  though  less  commonly,  following  operations 
upon  other  parts  of  the  body,  during  the  course  of  an  acute  illness,  such 
as  pneumonia  or  typhoid,  or  during  the  course  of  a  chronic  illness  such 
as  tuberculosis.  It  has  been  known  to  develop  following  the  ingestion 
of  an  excessive  amount  of  food  or  fluid. 

The  symptoms  develop  rather  insidiously,  most  frequently  through¬ 
out  the  first  forty-eight  or  seventy-two  hours  after  operation.  Increasing 
pain  due  to  abdominal  distention,  intolerable  thirst,  and  repeated  vomit¬ 
ing,  which  may  at  first  be  mistaken  for  the  vomiting  which  commonly 
follows  the  administration  of  an  anaesthetic,  are  the  first  symptoms  to 
draw  attention  to  the  patient’s  condition.  On  removing  the  dressings 
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the  epigastrium  will  be  found  to  be  distended  and  tympanitic,  the  out¬ 
line  of  the  dilated  stomach  may  even  be  distinguished  through  the 
muscles  of  the  abdominal  wall.  Passage  of  the  stomach  tube  results  in 
the  evacuation  of  a  considerable  amount  of  gas  and  fluid  with  temporary 
relief,  but  the  condition  tends  to  recur  rapidly,  and  within  an  hour  the 
vomiting  and  distention  may  be  as  marked  as  before.  Vomiting  is 
often  effortless.  The  vomitus  may  be  brought  up  ‘  in  great  gulps 
without  straining.’  At  first  it  is  watery  and  bile-tinged.  Later  it 
becomes  dark  red  or  brown  from  the  admixture  of  blood,  and  of  an 
unpleasant  fetid  odor.  In  spite  of  continued  vomiting  passage  of  the 
stomach  tube  will  always  result  in  the  evacuation  of  additional,  some¬ 
times  surprisingly  large,  amounts  of  fluid.  As  the  gastric  dilatation 
becomes  extreme  the  abdominal  distention  may  be  more  marked  on  the 
left  side  and  in  the  lower  half  of  the  abdomen.  In  other  cases  the 
entire  abdomen  is  affected.  Percussion  over  the  distended  area  yields 
a  tympanitic  note.  Very  often  a  succession  splash  may  be  obtained. 

The  patient’s  general  condition  is  recognized  as  serious  from  the 
first,  and  unless  relieved  develops  rapidly  into  one  of  collapse.  The 
pulse  becomes  fast  and  thready,  the  respiration  rapid  and  shallow.  The 
patient  looks  desperately  ill,  his  expression  is  anxious,  his  features 
pinched  and  drawn,  due  to  the  excessive  dehydration.  The  skin  is  cold 
and  covered  with  perspiration.  Thirst  is  intolerable,  and  unrelieved  by 
large  amounts  of  water.  There  may  be  obstipation  or  diarrhoea.  The 
urine  is  scanty  or  suppressed.  If  the  stomach  is  emptied  regularly  and 
frequently  the  general  condition  may  appear  less  serious,  but  fatal 
collapse  may  develop  in  a  few  hours. 

On  opening  the  peritoneal  cavity  the  tremendously  dilated  stomach 
is  found  to  occupy  the  great  portion  of  the  abdomen,  compressing  and 
shutting  off  from  view  the  small  and  large  intestine.  Its  walls  are  tre¬ 
mendously  thinned,  in  some  places  appearing  like  tissue  paper.  Fre¬ 
quently  there  are  haemorrhagic  erosions  of  the  mucous  membrane.  The 
duodenum  is  often  dilated  as  well.  (That  this  is  not  constantly  ob¬ 
served  is  due,  in  the  opinion  of  some  investigators,  to  the  fact  that  the 
involvement  of  the  duodenum  is  not  considered,  and  therefore  its  con¬ 
dition  is  overlooked.) 

The  etiology  of  acute  dilatation  of  the  stomach  has  been  the  subject 
of  considerable  controversy,  and  a  brief  resume  of  the  opinion  of  dif¬ 
ferent  observers  will  be  of  interest  because  of  its  bearing  on  the  treat¬ 
ment.  Various  causes  have  been  suggested :  paralysis  of  the  gastric 
musculature  (Brunton,  Braun  and  Seidel  12 )  ;  constriction  of  the 
duodenum  by  the  superior  mesenteric  vessels  (Rokitansky,  Kundrat, 
P.  Muller13);  primary  paralysis  of  the  stomach,  followed  by  pressure 


ACUTE  DILATATION  OF  THE  STOMACH 


641 


upon  the  third  portion  of  the  duodenum  by  the  distended  stomach  (Box 
and  Wallace14);  gastric  hypersecretion  (Fagge,  Morris15);  as  well 
as  other  causes. 

Borchgrevink  (10)  was  able  to  collect  29  cases,  including  one  of  his 
own,  in  which  an  occlusion  at  the  duodeno-jejunal  junction  was 
shown  at  autopsy  or  operation.  He  suggested  that  the  primary 
paralysis  and  distention  of  the  stomach  forced  the  small  intestine  before 
it  into  the  pelvis,  and  this  in  turn,  by  traction  on  the  mesentery  and 
superior  mesenteric  vessels,  caused  an  occlusion  of  the  duodenum.  It 
seems  probable  that  the  condition  is  brought  about  by  a  combination  of 
factors,  in  which  a  temporary  paralysis  following  manipulation,  or  acute 
overdistention  from  food,  fluid,  possibly  even  from  swallowing  of  air, 
permits  the  enlarged  stomach  both  to  force  the  intestines  downward, 
and  thus  change  the  mesentery  into  a  constricting  band,  and  to  produce 
in  some  cases  as  well  direct  mechanical  pressure  upon  the  duodenum 
just  over  and  to  the  left  of  the  lumbar  spine.  As  the  stomach  enlarges 
it  pushes  its  way  downward,  chiefly  on  the  left  side  of  the  abdomen,  in 
the  position  that  has  come  from  radiographic  examination  to  be  recog¬ 
nized  as  normal  for  a  somewhat  enlarged,  ptotic  stomach.  There  it 
'forms  a  U-shaped  tube,  with  the  left  or  cardiac  limb  somewhat  larger 
than  the  pyloric  limb.  With  the  cardiac  and  pyloric  ends  remaining 
fixed,  increasing  distention  causes  a  sharp  angulation  at  the  bend  of 
the  ‘U’  on  the  lesser  curvature,  and  at  the  pylorus.  The  marked  con¬ 
striction  thus  produced  may  well  be  an  important  factor  in  preventing 
recovery  once  the  condition  is  established.  Simultaneously  with  the 
increase  in  size  there  is  an  increase  in  secretion  of  the  gastric  and 
duodenal  mucosa.  Vomiting  of  tremendous  amounts  of  fluid — a  half 
bucketful  in  Borchardt's  case — has  been  reported. 

With  reference  to  the  rapid  collapse,  the  results  of  experimental  work 
on  dogs,  carried  out  by  Whipple,  Stone,  and  Bernheim  (17),  are  of 
especial  interest.  They  found  that  in  cases  of  high  intestinal  obstruction, 
the  normal  secretion  of  the  duodenum  is  altered  by  reason  of  changes 
which  take  place  in  the  mucosa,  so  that  it  becomes  intensely  toxic;  and 
that  if  a  small  amount  of  the  duodenal  content  from  dogs  with  obstruc¬ 
tion  is  injected  into  normal  dogs  rapid  collapse  and  death  follow. 

Treatment.  Early  recognition  of  the  condition  is  the  most  impor¬ 
tant  factor.  Gastric  lavage,  continued  until  the  stomach  is  washed 
clean,  should  be  followed  by  placing  the  patient  in  the  prone  position,  with 
the  hips  elevated  by  placing  a  pillow  or  sandbags  underneath.  Occa¬ 
sionally  a  more  extreme  elevation  of  the  pelvis,  such  as  the  knee-chest 
position,  is  of  benefit,  but  it  is  usually  not  necessary.  The  relief  af¬ 
forded  by  this  simple  measure  is  immediate  and  striking.  In  one  of 
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Borchgrevink’s  cases  the  picture  changed  in  a  few  moments  from  that 
of  impending  death  to  one  of  comparative  comfort.  At  the  same  time 
tap  water  by  rectum  or  salt  solution  subcutaneously  is  essential  to 
restore  the  body  fluids.  In  few  conditions  is  there  such  rapid  and  ex¬ 
treme  dehydration  of  the  tissues  as  in  acute  gastric  dilatation.  Further 
gastric  lavage  is  usually  unnecessary.  Once  the  obstruction  is  relieved 
the  fluid  does  not  tend  to  reaccumulate.  Operative  procedures  such  as 
gastro-enterostomy,  gastrostomy,  etc.,  have  been  suggested,  and  carried 
out  in  a  number  of  instances.  They  usually  result  fatally  because  of 
the  patient’s  condition,  and  because  they  fail  to  afford  prompt  and  per¬ 
manent  relief  of  the  pathological  condition. 
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CHAPTER  VII 


COMPLICATIONS  OF  OPERATIONS  UPON  THE  STOMACH 

AND  INTESTINES — CONT’D. 

SHOCK 

Postoperative  shock  is  especially  likely  to  develop  in  those  cases 
which,  because  of  their  urgency,  do  not  permit  of  adequate  preparation 
before  operation,  or  which,  because  of  their  difficulty,  involve  a  pro¬ 
longed  anaesthetic  and  extensive  manipulation  of  the  bowel.  It  is  an 
ever  threatening  danger  in  patients,  who,  after  a  prolonged  illness, 
with  all  their  forces  of  resistance  at  a  low  ebb,  come  to  the  surgeon  as 
a  last  resort.  It  is  essentially  a  progressive  failure  of  the  circulation, 
manifested  especially  by  a  pulse  which  becomes  progressively  weaker 
and  more  rapid,  and  by  a  constantly  falling  blood  pressure.  With 
circulatory  failure  the  respiration  also  becomes  more  rapid  and  shallow, 
'and  the  temperature  frequently  falls  below  normal.  As  death  approaches 
the  skin  becomes  cold  and  covered  with  perspiration.  The  mental  con¬ 
dition  varies :  some  patients  may  be  very  restless,  so  that  morphine  is 
apparently  without  effect,  and  the  mentality  may  remain  unclouded, 
even  hyperacute ;  others  are  deathly  quiet,  and  imperceptibly  lapse  into 
a  fatal  coma. 

The  symptoms  usually  supervene  rapidly  after  an  operation.  In 
severe  cases  they  develop  as  the  effect  of  the  anaesthetic  disappears.  The 
treatment  is  essentially  prophylactic,  and  is  directed  toward  preventing 
its  occurrence,  rather  than  combating  it  after  it  appears. 

The  etiology  of  shock  has  been  the  subject  of  much  investigative 
work  during  recent  years,  especially  throughout  the  war,  by  reason  of 
the  high  percentage  of  its  incidence  among  the  wounded  at  the  front. 
That  the  causes  of  shock  are  of  pre-eminent  interest  to  the  surgeon 
because  of  their  bearing  upon  the  treatment  is  self-evident.  A  number 
of  predisposing  factors  have  been  shown  to  be  of  especial  importance : 
prolonged  exposure  to  cold  and  dampness;  fatigue;  pain;  loss  of  body 
fluids;  prolonged  anaesthesia  with  ether  or  chloroform;  trauma  and  ex¬ 
posure  of  the  peritoneum  and  bowel;  infection. 

The  most  important  of  these  in  the  opinion  of  all  observers  is  the 
occurrence  of  haemorrhage.  Indeed,  among  the  wounded  the  occurrence 
of  shock  unaccompanied  by  haemorrhage  was  questioned  by  some  ob- 
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servers,  notably  of  the  French  medical  services.  The  rare  appearance 
of  shock  in  the  trenches  and  advanced  dressing  stations  except  in 
‘  severe  surgical  cases/  or  in  cases  in  which  severe  haemorrhage  was 
self-evident  was  pointed  out  by  Cowell  (1),  Vincent  (2),-  Roux- 
Berger  (3),  Santy  (4),  and  others.  It  is  interesting  to  note  also  that  in 
a  series  of  notable  experiments  carried  out  by  the  Medical  Research 
Committee  (5)  on  the  experimental  production  of  acidosis  and  its  rela¬ 
tion  to  shock,  the  explanation  of  several  apparently  contradictory 
experiments  in  which  the  blood  pressure  of  decerebrated  animals  con¬ 
tinued  to  fall  after  the  infusion  of  a  relatively  small  amount  of  acid 
was  that  ‘more  haemorrhage  had  occurred  in  the  process  of  decerebra¬ 
tion  than  was  realized  at  the  time/ 

Robertson  and  Bock  (°),  in  an  investigation  of  blood  volume  after 
haemorrhage,  showed  that  the  amount  of  blood  lost  by  wounded  patients 
was  surprisingly  large;  that  cases  with  a  history  of  bleeding  tended  to 
show  a  loss  of  40%  or  more  of  the  total  blood  volume,  and  that  cases 
with  no  positive  history  of  severe  bleeding  often  showed  a  diminution 
of  blood  volume  of  20%  to  30%.  Bazett  (7)  estimated  the  loss  of 
blood  during  operation  in  ten  cases  and  concluded  that  in  none  was  it 
less  than  7%  of  the  total  blood  volume,  while  in  one  case  it  was  27.5%. 
He  concluded  that  the  loss  of  blood,  even  in  comparatively  bloodless 
operations,  was  always  considerably  more  than  was  realized.  This 
conclusion  doubtless  holds  in  civil  practice  as  well,  especially  so  in  pro¬ 
longed  and  difficult  operations. 

The  importance  of  cold  and  exposure  in  the  production  of  shock 
has  been  frequently  emphasized.  The  depressant  effect  of  chilling  upon 
the  circulatory  system  is  one  of  the  most  commonly  observed  of  physio¬ 
logical  phenomena.  One  of  the  simplest  means  of  producing  experi¬ 
mental  shock  is  by  opening  the  peritoneal  cavity  and  exposing  the  bowel. 
The  gradual  appearance  of  shock  in  slightly  wounded  patients  follow¬ 
ing  exposure  and  delay  in  getting  to  the  rear,  and  their  prompt  recovery 
upon  the  application  of  warmth,  has  been  frequently  commented  upon. 
The  development  of  shock  accompanied  by  acidosis  upon  immersing 
rabbits  in  an  ice-cold  bath  was  shown  experimentally  by  W right  and  his 
colleagues  (8). 

The  relation  of  anaesthesia  to  shock  has  long  been  recognized  as  of 
importance.  The  danger  of  subjecting  patients  with  a  low  blood  pres¬ 
sure  to  an  anaesthetic  was  especially  emphasized  by  workers  interested  in 
the  problem  of  shock  throughout  the  war.  Fraser  and  Cowell  (9), 
Cannon  (10),  and  others  showed  that  with  the  blood  pressure  at  the 
critical  stage,  viz.  80  to  90  mm.  of  mercury,  administration  of  ether  or 
chloroform  was  frequently  accompanied  by  a  further  rapid  fall  of 
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pressure  and  a  fatal  outcome.  The  fatal  effects  of  even  small  doses 
of  ether  or  chloroform,  with  the  blood  pressure  near  the  critical  stage, 
has  been  repeatedly  shown  by  laboratory  experiments.  The  relatively 
slight  depressant  effect  of  nitrous  oxide  and  oxygen,  as  compared  with 
ether  and  chloroform  anaesthesia,  on  the  circulatory  mechanism  has  been 
pointed  out  by  many  observers. 

Finally,  the  importance  of  infection  as  a  predisposing  factor  has 
been  frequently  emphasized,  especially  with  reference  to  anaerobic  infec¬ 
tions,  by  Wright  and  his  colleagues  (n).  Doubtless  in  cases  of  pro¬ 
longed  sepsis  the  gradual  destruction  of  blood,  with  a  corresponding 
decrease  in  blood  volume,  is  quite  as  important  a  factor  as  the  direct 
toxic  effect  of  the  absorbed  poisons  upon  the  circulatory  mechanism. 

With  any  or  all  of  these  factors  present  the  question  of  the  mechan¬ 
ism  of  the  development  of  shock  assumes  especial  interest.  Experi¬ 
mentally,  .shock  has  been  produced  by  exposure  and  trauma  of  the 
peritoneum  and  bowel;  by  pain,  for  example  by  exposing  large  nerve 
trunks  and  subjecting  them  to  the  tetanizing  effects  of  an  electric  cur¬ 
rent;  by  the  injection  of  foreign  substances,  such  as  peptone,  oils, 
histamine,  etc. ;  and  in  numerous  other  ways. 

The  presence  of  fat  emboli  in  the  lungs  and  other  viscera  of  patients 
dying  with  all  the  symptoms  of  acute  surgical  shock  has  been  reported 
by  Bissell  (12),  who  also  remarked  upon  the  large  amount  of  fat  in  the 
venous  blood  of  such  patients,  as  well  as  in  the  blood  of  patients  with 
broken  bones.  The  frequency  of  shock  in  the  wounded  among 
patients  with  broken  bones,  or  with  multiple  wounds  of  the  soft  parts, 
was  also  pointed  out  by  Porter  (13)  as  evidence  of  the  part  played  by 
fat  embolism  in  the  production  of  shock. 

A  number  of  theories  have  been  suggested  as  to  the  starting  point 
in  the  breaking  down  of  the  circulatory  mechanism.  Henderson  (14) 
suggested  that  the  decrease  in  the  carbon  dioxide  content  of  the  blood 
following  the  hyperpncea  induced  by  pain  caused  a  fatal  apnoea ;  or 
failure  of  the  heart  through  cardiac  tetanus.  Other  observers  (15),  in 
attempting  to  confirm  his  findings,  stated  that  only  by  such  extreme 
hyperpncea  as  to  cause  a  venous  obstruction  in  the  lungs  were  they  able 
to  reproduce  a  condition  of  shock.  Adrenal  exhaustion  (16)  with  con¬ 
sequent  hypotension,  impairment  of  the  vasomotor  mechanism  (1T). 
paralysis  of  the  cardio-inhibitory  centre,  lowering  of  the  alkali  reserve 
(acidosis)  (1S),  have  all  been  shown  to  be  of  secondary  importance,  and 
the  result  rather  than  the  cause  of  the  failing  circulation.  Recent  inves¬ 
tigative  work  (19’20)  has  tended  to  confirm  the  earlier  suggestions  of 
Delbet  and  Quenu  that  the  primary  fall  of  blood  pressure  is  due  to  the 
absorption  into  the  blood  stream  of  the  toxic  products  formed  at  the 
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site  of  tissue  injury.  Cannon  (20)  suggests  that  ‘traumatic  toxemia’ 
may  be  closely  allied  to  peptone  shock  in  which  there  is  an  increased 
permeability  of  the  capillary  walls  and  a  marked  escape  of  plasma  from 
the  blood  vessels  into  the  tissues. 

We  must  admit  that  the  question  as  to  what  initiates  the  circulatory 
failure  is  still  unsettled ;  but  nevertheless  we  may  not  lose  sight  of 
certain  well-demonstrated  facts : 

1.  Haemorrhage,  with  consequent  diminution  of  blood  volume,  is  a 
factor  constantly  to  be  reckoned  with.  The  blood  volume  is  further 
decreased  by  the  decreased  intake  of  fluids  which  so  frequently  precedes 
emergency  operative  procedures,  and  by  the  profuse  perspiration  which 
follows  injuries,  and  which  is  invariably  present  during  prolonged 
operations.  As  a  result  of  the  decreased  blood  volume  the  blood  pres¬ 
sure  tends  to  fall,  due  to  the  diminished  volume  of  blood  delivered  to 
the  heart. 

2.  With  increased  concentration  of  the  blood  there  is  present  an 
increased  viscosity,  in  other  words,  an  increased  peripheral  resistance 
for  the  heart  to  overcome.  The  effect  of  cold  upon  the  peripheral  cir¬ 
culation,  whether  from  exposure  or  from  the  loss  of  heat  associated 
with  profuse  perspiration,  still  further  intensifies  this  peripheral  resist¬ 
ance,  causing  an  increase  in  internal  friction  and  stagnation  of  blood 
within  the  capillaries.  That  the  presence  of  fat  in  the  blood  stream 
greatly  increased  its  viscosity  was  demonstrated  by  Gauss  (21). 

3.  The  stagnation  of  blood  in  the  capillaries,  and  in  the  splanchnic 
veins  under  certain  conditions,  has  been  shown  by  various  observers. 
Dale  and  Richards  (22)  pointed  out  that  in  histamine  shock  more  than 
50%  of  the  blood  plasma  passed  into  the  tissues.  Henderson  showed 
that  the  increasing  acidity  of  the  blood  resulted  in  increased  osmosis 
into  the  tissues,  and,  therefore,  in  a  higher  concentration  of  the  blood. 

Here  then  are  a  number  of  factors  that  help  to  make  up  a  vicious 
cycle:  diminished  blood  volume;  falling  blood  pressure;  increased 
viscosity,  throwing  additional  work  upon  the  heart ;  stagnation  of  blood 
in  the  capillaries;  exudation  of  plasma  into  the  tissues.  These  various 
factors  intensify  one  another,  and  are  themselves  intensified  by  the 
various  predisposing  factors  mentioned  above.  The  ‘  critical  stage/  a 
systolic  pressure  of  80-90  mm.,  probably  represents  the  lowest  level  to 
which  the  blood  pressure  may  fall  and  still  insure  an  adequate  blood 
supply  to  the  vasomotor  centre.  Having  once  dropped  beyond  that 
point  a  further  decline  is  rapid  and  inevitable. 

Treatment.  Before  attempting  operation  upon  cases  not  demand¬ 
ing  immediate  interference,  the  patient’s  nutrition  should  be  carefully 
investigated,  and  if  necessary,  high  caloric  feeding  maintained  for  an 
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appr°priate  interval.  The  body  fluids  should  be  restored  to  a  normal 
level  by  increased  fluid  intake,  by  proctoclysis  with  a  solution  containing 
5%  glucose  and  3%  sodium  bicarbonate,  by  hypodermoclysis  if  neces¬ 
sary,  or  by  intravenous  injection  of  a  6%  solution  of  gum  acacia.1  With 
subcutaneous  or  intravenous  injections  care  must  be  taken  not  to  overload 
the  heart  by  too  rapid  administration.  If  the  patient  has  lost  a  large 
amount  of  blood,  as  for  example  in  cases  of  chronic  gastric  ulcer  with 
repeated  small  haemorrhages,  blood  transfusion  from  an  appropriate 
donor  is  indicated. 

During  and  after  operation  the  body  warmth  must  be  maintained 
by  artificial  means.  Anaesthesia  with  nitrous  oxide  and  oxygen  in  the 
hands  of  an  expert  is  much  to  be  preferred  to  ether  or  chloroform. 
Crile  has  found  that  the  blocking  of  afferent  impulses  by  local  anaes¬ 
thesia  is  an  important  factor  in  preventing  shock. 

The  administration  of  tap  water  or  glucose  solution  by  rectum,  or 
of  physiological  salt  solution  subcutaneously,  will  maintain  the  fluid 
content  during  the  first  twenty-four  or  forty-eight  hours,  more  particu¬ 
larly  during  the  period  of  postoperative  nausea.  Morphine  given  hypo¬ 
dermically  during  the  first  twenty-four  or  forty-eight  hours  will  help 
,  greatly  to  bring  the  rest  and  freedom  from  pain  which  is  absolutely 
essential.  The  use  of  caffeine,  camphorated  oil,  or  strychnine  is  rarely 
indicated.  The  heart  should  not  be  whipped  up,  but  rather  supported 
by  reducing  its  work  to  a  minimum. 

If  the  patient  enters  the  hospital  in  shock,  such  as,  for  example, 
follows  a  severe  contusion  of  the  abdomen  with  injury  to  a  viscus, 
treatment  of  shock  must  be  coincident  with  preparation  for  operation. 
The  application  of  external  heat,  the  use  of  morphine,  the  subcutaneous 
or  intravenous  administration  of  fluid  in  a  suitable  form  will  help  to 
restore  the  blood  pressure  to  a  level  of  safety.  If  intra-abdominal 
haemorrhage  is  in  progress  it  must  be  stopped  as  cjuickly  as  possible. 
The  determination  of  this  fact  may  be  very  difficult.  The  concentra¬ 
tion  of  blood  cells  in  the  capillaries  may  give  a  misleading  picture  when 

1  Bavliss’  (23)  solution  is  made  up  as  follows:  The  requisite  quantity  of  “turkey 
elect  ”  gum  acacia  for  a  6%  solution  is  dissolved  in  tap  water  on  a  water  bath. 
After  cooling,  2%  sodium  bicarbonate  in  powder  form  is  added.  The  solution  is 
allowed  to  stand  for  twenty- four  hours,  then  filtered  through  Chardin  paper  or 
centrifuged  to  remove  the  precipitate  of  calcium  carbonate.  The  solution,  after  being 
sterilized  in  sealed  bottles  to  prevent  the  escape  of  carbon  dioxide,  is  ready  for  use. 

Another  solution  (24)  widely  used  in  France,  without  the  addition  of  sodium 
bicarbonate,  is  made  up  as  follows:  sodium  chloride,  2  gms.:  potassium  chloride,  0.05 
gms. :  calcium  chloride,  0.05  gms.;  powdered  gum  acacia,  5  gms.;  distilled  water, 
100  c.cm. 

The  solution  is  filtered  through  paper  pulp  under  pressure,  and'  then  autoclaved. 
It  may  be  made  up  in  five  times  the  strength  desired  and  diluted  with  sterile  water 
when  ready  for  use. 
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estimating  the  number  of  red  cells  and  the  haemoglobin.  In  case  of 
doubt,  blood  transfusion  or  intravenous  injection  of  gum  acacia  solution 
carried  on  simultaneously  with  operation  may  help  to  tide  the  patient 
over  the  critical  period. 
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GENERAL  REMARKS  ON  THE  TECHNIQUE  OF  OPERA¬ 
TIONS  UPON  THE  INTESTINES 

The  continuous  widening  of  the  field  of  intestinal  surgery  that  has 
taken  place  during  the  last  twenty  years  has  been  accompanied  by  a 
steady  tendency  to  simplification  in  the  methods  employed.  Experience 
has  shown  the  technical  success  of  any  particular  procedure  to  depend 
primarily  on  the  sufficiency  of  the  suture  employed,  and  the  sufficiency 
of  the  latter  to  be  in  direct  ratio  to  its  simplicity.  The  first  great  ad¬ 
vance  from  the  through  and  through  stitches  employed  by  Astley  Cooper 
was  made  in  the  introduction  of  the  principle  of  plane  apposition  of 
peritoneal  surfaces  by  Lembert,  and  the  further  adaptation  of  the  same 
principle  to  the  continuous  stitch  by  Dupuytren;  thus  the  technique  of 
the  French  School  may  be  said  to  have  dominated  all  subsequent  de¬ 
velopments. 

Methods  of  suture.  The  chief  requirements  for  a  successful 
method  of  suture  may  be  summed  up  under  the  following  headings : — 

1.  Security. 

2.  Even  coaptation  of  a  sufficient  peritoneal  surface. 

3.  Adaptability  to  rapid  insertion. 

4.  The  avoidance  of  the  production  of  obstruction  in  the  lumen  of 
the  bowel  by  too  free  inversion  of  its  wall. 

The  first  question  arising  out  of  these  requirements  is  the  compara¬ 
tive  advantage  of  a  continuous  or  interrupted  stitch.  The  advantages 
offered  by  the  former  method  are  so  manifest  that  it  has  to-day  been 
adopted  by  the  great  majority  of  surgeons.  It  is  the  more  rapid,  secures 
the  more  even  coaptation  of  the  surfaces,  provides  for  reliable  Hemo¬ 
stasis  without  necessity  for  the  ligature  of  individual  vessels,  forms  a  cir¬ 
cular  line  of  support  to  the  suture  itself,  should  the  bowel  subsequently 
become  distended  (Jacobson),  and  allows  of  the  use  of  as  few  knots  as 
possible,  thus  eliminating  the  most  dangerous  element  in  a  line  of  suture 
as  far  as  infection  by  imbibition  is  concerned. 

The  alleged  disadvantages  may  be  briefly  dealt  with :  the  old  estab¬ 
lished  notion  (founded  on  the  behaviour  of  suppurating  wounds  of 
greater  magnitude),  that  the  giving  of  the  suture  at  one  point  results  in 
a  loss  of  sufficiency  of  the  whole  line,  has  been  definitely  exploded  by 
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practical  experience ;  also  the  assertion  that  a  continuous  line  in¬ 
juriously  affects  the  nutrition  of  the  tissues  included.  The  latter  danger 
is  readily  avoided  by  not  drawing  the  thread  too  tightly,  while  the  same 
precaution  suffices  to  ensure  that  the  line  of  suture  is  not  a  source  of 
greater  narrowing  at  the  point  of  union  than  is  inseparable  from  the  in¬ 
clusion  of  the  amount  of  bowel-wall  necessary  for  purposes  of  coaptation. 

Allowing  these  advantages  of  the  continuous  stitch,  occasions  arise 
on  which  an  interrupted  suture  is  advisable  or  even  necessary,  and  its 
employment  either  in  the  simple  or  the  mattress  form  is  attended  by 
excellent  results.  For  general  application,  however,  the  following  objec¬ 
tions  may  be  urged  against  the  interrupted  stitch.  It  takes  more  time 
to  introduce,  coaptation  is  not  so  exact,  haemostasis  may  not  be  ensured 
without  the  individual  ligature  of  vessels,  and,  lastly,  the  number  of 
knots  necessary  is  an  obvious  disadvantage,  since  it  has  been  definitely 
shown  by  Chlumsky  that  the  direction  of  the  flow  in  the  thread  by  im¬ 
bibition,  and  consequently  the  line  of  extension  of  infection,  is  towards 
the  knot.  The  last  objection  may  be  eliminated  by  the  use  of  one  of  the 
ingenious  methods  devised  by  Maunsell,  Connell,  Bishop,  Wiggin,  and 
others,  in  which  the  suture  is  so  introduced  that  all  the  knots  are  tied 
within  the  lumen  of  the  bowel;  but  none  of  these  methods  have  up  till 
now  obtained  any  very  general  favour. 

The  general  question  of  how  great  a  thickness  of  the  intestinal  wall 
should  be  included  in  the  suture  may  be  said  to  be  fairly  definitely 
agreed  upon.  When  two  tiers  of  suture  are  employed  the  inner  is  very 
generally  passed  through  the  entire  thickness  of  the  intestinal  wall,  with 
a  view  to  increase  in  the  strength  of  union  and  the  ensurance  of  reliable 
haemostasis.  It  has,  moreover,  been  shown  by  the  successful  employment 
of  the  methods  of  Connell  and  others  that  a  single  tier  of  stitches  may  be 
safely  passed  in  this  manner.  When  healthy  intestine  has  to  be  dealt 
with,  however,  sufficient  strength  of  union  may  be  looked  for  from  the 
outer  tier  of  sutures,  and,  if  the  surgeon  prefers,  the  inner  tier  may  be 
made  to  include  the  mucous  membrane  only.  The  writer  has  for  many 
years  employed  this  method  without  cause  to  regret  it,  especially  in  lateral 
anastomoses.  When  combined  with  excision  of  superabundant  mucous 
membrane,  it  has  the  advantage  of  producing  less  projection  inwards  of 
the  line  of  union  towards  the  lumen  of  the  bowel  than  is  the  case  when 
the  whole  thickness  of  the  wall  is  included  in  the  stitch. 

The  outer  tier  should  dip  deeply  into  the  submucous  layer,  as  so 
strongly  enforced  by  Halstead  and  Gross. 

Of  the  numerous  methods  of  suture  in  use,  the  following  may  be 
mentioned  as  the  most  generally  useful,  and  as  comprising  all  that  are 
necessary  for  successful  intestinal  union. 


Fig.  321.  Continuous  Lembert’s  Suture.  Thread  not  drawn  tight  to  show  the 
course  of  the  stitches  and  the  folds  raised  by  them. 

As  employed  at  the  present  day,  the  needle  is  introduced  about 
a  quarter  of  an  inch  from  the  margin  of  the  wound  to  be  closed,  made  to 
penetrate  to  the  greater  part  of  the  depth  of  the  submucous  layer,  and 
is  then  brought  out  about  a  tenth  of  an  inch  from  the  opening  in  the 
bowel  and  made  to  emerge  on  the  free  surface,  having  penetrated  a 
similar  depth  and  distance  of  the  bowel-wall  as  on  the  first  side;  suc¬ 
ceeding  stitches  are  passed  at  intervals  of  three-sixteenths  of  an  inch 
until  the  required  length  of  suture  has  been  attained. 
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Lembert’s  suture.  Originally  devised  as  an  interrupted  stitch  extend¬ 
ing  through  the  peritoneal  coat  only,  this  stitch  has  undergone  various 
modifications,  as  in  the  substitution  of  continuous  introduction,  the 
inclusion  of  the  muscular  coat,  and  later,  of  the  submucous  coat  also 
(see  Fig.  320). 


Fig.  320.  Interrupted  Lembert’s  Suture.  Right  hand,  six  Lembert’s  stitches, 
two  tied.  Left  hand,  four  mattress  stitches,  one  tied. 


654 


OPERATIONS  UPON  THE  INTESTINES 


When  this  suture  is  employed  as  a  running  stitch,  it  is  a  modification 
of  Dupuytren’s  (see  Fig.  321). 

The  method  of  introduction  has  been  modified  by  Cushing  by  the 
passage  of  the  needle  parallel  to  the  line  of  the  wound  instead  of  trans¬ 
versely  to  it. 

In  order  to  prevent  a  too  great  approximation  of  the  two  ends  of  the 
line  of  union,  the  blanket  stitch  or  the  tying  of  a  knot  in  the  line  of 
suture  at  one  or  two  places  is  sometimes  employed,  but  neither  of  these 
methods  is  usually  necessary. 

Mattress  suture.  In  this  method  (see  Fig.  320)  each  suture  encloses 

a  small  square  of  tissue.  The  most  important 
result  of  its  adoption  and  advocacy  by  Halstead 
has  been  a  thorough  appreciation  of  the  advan¬ 
tage  of  penetrating  to  the  submucous  coat,  but 
the  method  itself  has  the  disadvantage  of  pro¬ 
curing  a  somewhat  less  even  adaptation,  since 
a  series  of  short  puckers  is  unavoidable.  It  is, 
moreover,  an  interrupted  stitch.  The  advan¬ 
tage  of  the  mattress  suture  is,  however,  some¬ 
times  great,  as  by  its  use  a  very  firm  hold  is 
obtained,  and  this  is  especially  the  case  when 
gut  thickened  by  inflammatory  infiltration  has 
to  be  dealt  with. 

Purse-string  suture.  This  method  is  of  fre¬ 
quent  utility  in  closing  perforations  of  the  in¬ 
testinal  wall,  sinking  the  stump  of  the  appen¬ 
dix,  or  closing  the  cut  ends  of  the  bowel  when 
lateral  union  is  made  after  an  enterectomy.  It 
can  be  applied  with  great  rapidity,  and  is 
readily  strengthened  when  necessary  by  the  in¬ 
troduction  of  a  more  superficial  line  of  Lem- 
bert’s  stitch.  As  in  the  case  of  Lembert’s 
stitch,  the  needle  and  thread  should  be  made  to  pass  deeply  into  the 
submucous  coat,  or  under  certain  conditions,  it  may  be  passed  through 
the  whole  thickness  of  the  bowel. 

A  description  of  Connell’s  suture  will  be  found  on  p.  726. 

Sewing  materials.  For  general  employment  no  material  is  more 
useful  and  satisfactory  than  silk.  Either  Chinese  or  Japanese  twist  is 
usually  chosen;  the  latter  has  the  advantage  of  being  the  more  tightly 
woven,  hence  it  is  finer  and  a  given  calibre  possesses  greater  strength 
and  less  absorbent  power  than  the  corresponding  size  of  Chinese  twist. 
Equal  tensile  strength  is  possessed  by  Japanese  twist  two  sizes  smaller 
than  that  of  Chinese  twist. 


Fig.  322.  Purse-string 
Suture  of  the  Lem- 
bert  Type. 
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Celluloid  thread,  in  the  form  known  as  Pagenstecher’s  thread,  is 
strong,  smooth,  and  less  absorbent  than  silk;  its  use  is  strongly  recom¬ 
mended  by  Moynihan  and  others. 

Catgut  is  also  employed  by  some  surgeons,  especially  for  the  inner 
lines  of  suture.  It  has  the  disadvantages  of  needing  to  be  somewhat 
thicker  than  is  necessary  with  silk  or  linen  thread,  its  surface  is  less 
smooth,  and  it  is  more  difficult  to  sterilize  in  emergencies.  Its  chief 
virtue,  ready  absorbability,  can  scarcely  be  said  to  be  necessary,  since 
the  use  of  silk  or  linen  thread  seldom  carries  any  troublesome  complica¬ 
tion  with  it  from  want  of  this  property. 

Needles  for  intestinal  suture  should  be  round  bodied.  The  needle 
with  a  cutting  edge  not  only  makes  a  larger  wound  than  is  necessary, 
but  also  prepares  the  way  for  further  cutting  by  the  thread  when  the 
latter  is  tightened. 

For  the  passage  of  Lembert’s  stitches  a  straight  needle  is  the  most 
convenient,  as  it  most  readily  pierces  the  base  of  the  small  fold  raised  by 
the  tightening  of  the  last  passed  element  of  the  stitch.  When  sutures 
need  to  be  so  introduced  as  to  enter  by  the  inner  aspect  of  the  bowel, 
or  at  a  depth  from  the  surface,  a  curved  or  semicircular  needle  is 
'  necessary. 

Needles  of  the  split-eyed  variety  are  convenient;  the  only  disadvan¬ 
tage  is  the  occasional  accident  of  slipping  of  the  thread  from  a  calyx  eye 
when  the  tissue  is  hard  or  resistant,  or  when  the  double  thread  is  con¬ 
siderably  larger  in  calibre  than  the  needle  carrying  it.  In  such  circum¬ 
stances  an  ordinary  eye  may  be  preferable,  or  the  needle  designed  by 
Paterson  may  be  used.  The  latter  has  the  eye  somewhat  widened  at  the 
distal  part,  while  the  proximal  end  is  so  narrowed  as  to  allow  the  thread 
to  hitch  firmly  in  this  part.  The  hole  made  by  the  needle  is  slightly  in¬ 
creased  in  size,  but  not  more  so  than  is  necessary  for  the  easy  passage  of 
the  double  thickness  of  thread  at  the  needle’s  eye. 

Clamps.  For  purposes  of  coprostasis  some  form  of  clamp  is  to  be 
regarded  as  a  necessity.  A  very  slight  degree  of  pressure  suffices  to 
entirely  control  the  escape  of  f?ecal  contents  from  the  bowel ;  hence  the 
principle  of  elastic  compression  by  the  metal  of  the  instrument  itself 
embodied  in  the  clamps  of  Doyen  renders  the  use  of  any  form  of  rubber 
sheathing  unnecessary.  The  rubber  sheathing  increases  the  bulk  of  the 
blades,  and  interferes  with  the  accuracy  with  which  the  necessary  com¬ 
pression  is  applied. 

No  clamps  are  more  generally  useful  than  those  introduced  by  Doyen. 
They  possess  the  advantage  of  exerting  an  equable  and  sufficiently 
light  elastic  compression,  while  the  length  of  the  handle  and  blades 
serves  the  useful  purpose  when  laid  across  the  abdominal  wound  of  re- 
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taining  the  bowel  readily  in  the  required  position,  and  preventing  its  re¬ 
traction  into  the  abdominal  cavity.  These  clamps  may  be  obtained  of 
varying  size  and  weight,  and  fulfil  all  ordinary  requirements  (see 


Various  modifications  have  been  introduced,  such  as  the  fenestration 
of  the  blades,  to  allow  the  introduction  of  sutures  before  the  removal 
of  the  clamp,  and,  perhaps  the  most  useful,  that  of  Carwardine,  which 
allows  for  the  accurate  fixation  in  proper  relative  position  of  the  two 
portions  of  intestine  to  be  united  (see  Fig.  324). 
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In  Carwardine’s  clamp,  by  a  simple  arrangement,  the  handles  are 
capable  of  fixation  by  a  screw,  so  as  to  allow  of  exact  parallelism 
of  the  pairs  of  blades;  further,  the  blades  themselves  are  light  and 
elastic,  and  exert  an  equable  compression  on  the  whole  width  of  the 
included  gut. 

The  gastro-enterostomy  clamp  of  Roosevelt  is  useful  in  lateral  anasto¬ 
moses,  especially  when  the  large  intestine  is  included.  The  broad  metal 


Fig.  325.  Roosevelt’s  Clamp,  as  modified  by  Moynihan.  One-third  size. 


Fig.  326.  Lane’s  Clamp.  Two-thirds  size. 


Fig.  327.  Makins’s  Clamp.  Two-thirds  size. 

central  fixed  blade  serves  the  purpose  of  the  gauze  plug  ordinarily 
placed  on  the  deep  aspect  of  the  anastomosis  before  commencing  the 
suture.  This  clamp  may  also  be  used  for  axial  enterectomies,  if  the 
surgeon  be  content  to  leave  the  closure  of  the  mesenteric  gap  to  be  the 
last  step  in  the  operation  (see  Fig.  325). 

When  smaller  clamps  are  for  any  reason  desirable,  as  when  several 
pairs  are  necessary,  Lane’s  clamp  or  the  modified  Dieffenbach’s  forceps 
devised  by  the  writer  may  be  employed.  Either  form  has  the  advantage 
of  occupying  little  space  in  the  field  of  operation,  or  in  the  bag  of  the 
surgeon  (see  Figs.  326,  327). 
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GENERAL  ANATOMICAL  CONSIDERATIONS 

The  small  intestine  affords  the  most  favourable  conditions  of  the 
alimentary  tract  as  far  as  the  manipulations  of  the  surgeon  are  con¬ 
cerned.  Smooth  and  regular  as  to  its  serous  surface,  more  or  less  cylin¬ 
drical  in  outline,  varying  but  slightly  in  calibre,  and  furnished  with  an 
abundant  blood-supply,  every  essential  for  the  successful  union  of 
wounds  is  presented. 

Although  for  the  most  part  clad  with  peritoneum  so  intimately  con¬ 
nected  as  to  allow  the  direction  of  the  longitudinal  muscle  fibres  to  shine 
through  the  serous  and  tenuous  subserous  layer,  yet  at  the  attached 
margin  where  the  true  mesenteric  layers  allow  the  passage  of  the  vessels 
and  nerves  to  and  from  the  structures  of  the  bowel-wall  a  small  interval 
exists,  which  in  the  early  days  of  intestinal  surgery  proved  the  source 
of  more  disasters  than  any  other  single  element  in  the  field  of  operation. 
Again,  in  spite  of  the  free  blood-supply,  the  small  intestine  is  singularly 
susceptible  to  gangrene  if  the  mesenteric  margin  and  arterial  arcades 
be  unduly  interfered  with. 

The  whole  length  of  the  tube  is  approximately  21  feet,  but  consider¬ 
able  variations  occur  (even  14  feet,  Monks)  :  such  variations  may  be  of 
moment  when  long  portions  of  intestine  need  to  be  resected. 

The  small  bowel  occupies  roughly  the  central  parts  of  the  abdominal 
and  pelvic  cavities,  covered  for  the  most  part  by  the  great  omentum,  and 
surrounded  by  the  colon.  Only  two  fixed  and  certainly  determinable 
points  exist:  the  junction  of  the  duodenum  and  jejunum  at  the  side  of 
the  second  lumbar  vertebra,  and  the  termination  of  the  ileum  in  the  right 
iliac  fossa.  Between  these  points  the  bowel  is  attached  by  a  mesentery 
of  somewhat  variable  length,  and  the  position  of 'any  one  coil  differs  in 
individual  subjects,  and  even  in  the  same  subject  under  varying  condi¬ 
tions,  such  as  posture,  the  degree  of  distension  of  successive  parts  of  the 
bowel,  or  the  presence  of  ascites  or  tumours  encroaching  on  the  peritoneal 
cavity.  Some  broad  lines  may,  however,  be  laid  down  as  to  the  location 
of  the  different  parts  in  normal  bellies,  the  position  of  the  various  coils 
being  dependent,  as  has  been  shown  by  Mall,  on  the  length  and  direction 
of  the  mesentery.  Mall’s  (Bull.  Johns  Hopkins  Hospital ,  1898,  vol.  ix, 
p.  197)  investigations  suggest  that  in  a  considerable  number  of  cases  the 
coils  are  arranged  in  four  successive  groups  from  above  downwards,  and 
assume  regular  positions :  ( 1 )  Coils  passing  to  the  left,  occupying  a 
space  partly  covered  by  the  transverse  colon,  and  reaching  to  the  splenic 
flexure;  (2)  Coils  passing  to  the  right,  crossing  the  umbilical  region  to 
the  hepatic  flexure;  (3)  Coils  passing  to  the  left  loin  and  iliac  region; 
(4)  Dependent  coils  dipping  into  the  pelvis. 
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These  general  indications  are  supported  by  the  investigations  of 
Monks,  who  divides  the  abdomen  into  three  zones  limited  by  oblique 
lines,  the  centre  of  which  is  determined  by  the  two  points  of  fixation  of 
the  mesentery  (see  Fig.  328). 

Monks  has  further  drawn  attention  to  the  fact  that  the  upper  end 
of  any  individual  coil  may  be  determined  by  drawing  it  out,  passing  the 
hand  beneath  the  mesentery  to  the  spine  to  ensure  the  absence  of  any 
twist,  and  then  placing  it  transversely  on  the  abdominal  wall.  With  the 
gut  so  placed,  the  end  to  the  patient’s  right  will  be  the  lower.  Beyond 
these  broad  lines  we  can  only 
trust  for  localization  to  such 
points  as  the  comparative  thick¬ 
ness,  calibre,  tint,  the  apparent 
direction  of  the  mesenteric  pull, 
and  perhaps  the  arrangement 
of  the  blood-supply.  With  re¬ 
gard  to  the  latter,  Monks  has 
pointed  out  that  in  the  mesen¬ 
tery  attaching  the  upper  four 
feet  of  the  small  intestine,  the 
vasa  intestina  tenuis  form  sim¬ 
ple  arcades,  while  the  vasa 
recta  are  comparatively  long 
(3  to  5  centimetres)  ;  in  the 
middle  portion  of  the  gut  the 
arcades  may  be  two  or  even 
three  deep,  while  in  the  lower 
third  a  more  and  more  irregu¬ 
larly  arranged  network  takes 
the  place  of  the  symmetrical 
arcades,  and  the  vasa  recta  are 
short,  not  exceeding  1  centi¬ 
metre.  It  must,  however,  be 
allowed  that  in  the  change 
from  the  thick,  wide,  red  upper 


Fig.  328.  Abdominal  Zones.  Three 
zones,  containing  in  most  instances  the 
upper  middle  and  lower  thirds  of  the  small 
intestine  respectively.  The  dotted  line  in¬ 
dicates  the  root  of  the  mesentery;  the  dark 
oblique  lines  cross  the  two  extremities  of 
this  at  right  angles.  (Monks,  Ann.  of  Sur¬ 
gery,  1903,  vol.  xxxviii,  p.  574.) 


jejunum,  with  its  frequently 

obviously  distended  lacteals,  to  the  narrow,  pale,  thin  lower  part  of  the 
ileum,  the  alterations  are  so  gradual  that  the  formation  of  a  certain 
opinion  under  the  disadvantageous  conditions  often  present  from  patho¬ 
logical  causes  is  practically  impossible. 

The  large  intestine  in  anatomical  arrangement,  structure,  and 
function  differs  widely  from  the  small,  each  anatomical  segment  possess- 
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in g  special  characters  of  its  own  which  influence  surgical  procedures  to 
so  great  an  extent  that  they  are  most  conveniently  considered  together 
with  the  special  operations  which  may  require  to  be  performed  upon 
them.  Certain  general  characteristics  only  will  therefore  be  mentioned 
here. 

The  average  normal  length  in  males  has  been  computed  at  4  feet  8 
inches,  in  females  at  4  feet  6  inches,  with  extremes  of  6  feet  6  inches 
and  3  feet  3  inches  (Treves).  Pathologically,  the  length  may  be  greatly 
increased  when  chronic  distension  has  existed,  such  increase  in  length 
affecting  particularly  the  more  mobile  portions,  e.g.  the  transverse  colon 
and  the  sigmoid  flexure. 

The  general  position  of  the  large  intestine  in  the  abdominal  cavity  is 
marginal  around  the  mass  of  the  small  intestine;  this  position,  with  the 
exception  of  the  splenic  flexure,  facilitates  access  to  the  bowel,  while 
taken  together  with  the  comparative  fixity  of  the  large  intestine,  it 
diminishes  the  danger  of  diffusion  of  infection  from  colic  lesions  to  the 
general  peritoneal  cavity. 

The  different  segments  of  the  colon  are  fairly  constant  in  position, 
the  main  element  in  their  fixation  being  the  peritoneal  investment.  As 
the  most  common  arrangement,  the  ascending  and  descending  colons  are 
not  only  devoid  of  a  mesentery,  but  the  posterior  surfaces  have  an  area 
of  some  width  in  contact  with  the  posterior  abdominal  wall,  the  extent 
of  which  varies  with  the  amount  of  the  distension  of  the  bowel.  The 
degree  of  fixation  increases  the  difficulty  of  successfully  uniting  the 
bowel  in  enterectomy,  or  fixing  it  to  the  surface  for  the  purpose  of  per¬ 
forming  a  colostomy,  while  the  deficiency  in  the  peritoneal  investment 
affects  the  probability  of  effecting  axial  union  safely,  beyond  affording 
the  additional  risk  due  to  opening  up  the  cellular  tissue  of  the  retro¬ 
peritoneal  space.  Again,  the  uncovered  area  opens  up  the  possibility  of 
wound  or  rupture  of  the  bowel  without  the  confines  of  the  peritoneal 
cavity.  On  the  other  hand,  the  mobile  portions  of  the  colon  are  exposed 
to  dangers  of  their  own;  thus,  kinking  at  the  junction  of  the  transverse 
colon  with  the  hepatic  or  splenic  flexures,  or  volvulus  of  the  sigmoid. 

The  special  arrangement  of  the  muscular  coat  affects  surgical  meas¬ 
ures.  Thus,  the  tenia  are  useful  in  providing  a  firm  grip  for  sutures,  and 
the  even  surface  afforded  by  them  is  that  best  fitted  for  approximation 
when  a  lateral  anastomosis  is  made,  while  the  inequalities  dependent  on 
the  presence  of  the  haustra  are  inconvenient  in  making  lateral  unions. 

The  vessels  of  the  large  intestine  for  the  most  part  form  but  one 
simple  arcade,  except  those  for  the  flexures  and  the  pelvic  colon. 

Common  morbid  conditions  of  the  bowel.  In  connexion  with 
these  general  anatomical  points  it  must  be  borne  in  mind  that,  while  in 
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cases  of  injury  or  strictly  local  disease  the  surgeon  may  have  compara¬ 
tively  normal  tissues  and  anatomical  arrangements  to  deal  with,  yet 
in  disease  these  conditions  may  be  enormously  disturbed. 

The  position  of  mobile  portions  of  the  bowel  may  be  altered  either  as 
the  result  of  simple  distension,  the  weight  of  growth,  habitual  location 
in  a  false  position,  as  in  the  sac  of  a  hernia,  or  as  a  result  of  the  pull  of 
adhesions.  On  the  other  hand,  the  mobility  of  any  portion  may  be 
decreased  as  a  consequence  of  infiltration,  either  inflammatory  or  specific, 
of  its  mesenteric  attachment  (mesenteritis),  by  the  spread  of  bowel 
growths  to  the  surrounding  parts,  or  by  the  presence  of  adhesions. 

The  condition  of  the  bowel-wall  itself  may  be  such  as  to  cause  em¬ 
barrassment.  Simple  distension  may  result  in  extreme  tenuity  and 
lowered  vitality,  increasing  the  difficulties  of  manipulation,  and  decreas¬ 
ing  the  chances  of  obtaining  a  successful  union. 

Compensatory  hypertrophy  in  the  presence  of  some  source  of  ob¬ 
struction  may  give  rise  to  an  opposite  condition,  the  wall  of  the  proximal 
portion  of  intestine  being  enormously  thickened  by  tissue  through  which 
sutures  readily  cut,  and  of  which  the  vitality  is  low;  to  which  troubles 
incongruence  in  size  of  two  segments  to  be  joined  may  be  added.  Where 
,  a  portion  of  intestine  has  been  for  a  time  unused  the  condition  of  atrophy 
and  contraction  may  equally  be  a  source  of  embarrassment,  and  the 
question  of  mere  incongruence  in  size  is  here  often  much  complicated 
by  the  presence  of  large  masses  of  fat  in  the  appendices  epiploicse  and 
the  mesentery,  which  commonly  develop  especially  in  connexion  with 
portions  of  the  large  intestine  which  have  been  for  any  time  cut  off  from 
performing  their  normal  function. 

In  the  neighbourhood  of  gangrenous  gut  a  spreading  cellulitis  may 
extend  over  long  lengths  of  the  bowel,  necessitating  the  removal  of 
even  some  feet  in  order  that  a  part  capable  of  safe  union  may  be 
obtained.  Chronic  oedema,  or  stiffening  from  chronic  inflammatory 
infiltration,  may  give  rise  to  much  trouble  in  the  closure  of  perforating 
ulcers,  or  in  the  performance  of  enterectomy  in  the  neighbourhood  of 
inflammatory  tumours  of  the  bowel;  and,  lastly,  operations  may  have 
to  be  performed  in  the  presence  of  specific  disease,  such  as  tubercle, 
widely  disseminated  in  the  peritoneum  or  bowel. 


CHAPTER  IX 


THE  REPAIR  OF  INJURIES,  AND  PERFORATIONS 

OF  THE  BOWEL 

Defects  in  the  continuity  of  the  wall  of  the  intestine  demanding 
surgical  repair  may  be  the  result  of  either  injury  or  disease.  The  multi¬ 
plicity  of  causes  which  may  lead  to  such  defects  necessitates  numerous 
variations  in  detail,  and  even  in  general  principles  in  their  operative 
treatment. 

Traumatic  defects  may  be  the  result  of  wounds  by  sharp  instruments 
accompanied  by  no  serious  destruction  or  loss  of  tissue,  or  by  gunshot 
injury  in  which  the  same  characters  are  more  or  less  maintained;  or 
they  may  be  lacerations  such  as  those  produced  by  a  fragment  of  a  frac¬ 
tured  rib  or  portion  of  the  pelvis.  Again,  they  may  be  inflicted  by  the 
surgeon  in  the  process  of  separating  adhesions,  and  then  often,  in  bowel 
in  conditions  of  varying  degrees  of  inflammation. 

Injuries  differing  little  in  general  characters  may  result  from  the 
infliction  of  blunt  force.  Thus,  the  bowel  may  be  perforated  or  divided 
by  compression  between  a  strictly  localized  force,  such  as  that  applied 
by  the  point  of  a  horseshoe  or  carriage  pole,  and  the  bony  wall  of  the 
abdominal  or  pelvic  cavity ;  or  it  may  give  way  more  or  less  completely 
at  the  point  of  junction  of  a  fixed  and  movable  portion  as  the  result 
of  being  stretched  beyond  its  potential  elasticity.-  These  accidents  form 
a  very  considerable  proportion  of  those  liable  to  occur  in  the  abdomen. 
A  consideration  of  8,153  injuries  of  all  classes  admitted  into  St.  Thomas’s 
Hospital  showed  that  292,  or  3.59^,  were  located  in  the  abdomen,  and 
of  the  latter  number  22,  or  23.59 p/c,  were  injuries  to  the  intestine. 

Pathological  perforations  may  result  from  such  varying  causes  as 
chronic  ulcer  of  the  duodenum,  peptic  ulceration  of  the  jejunum,  typhoid 
or  tuberculous  ulceration  of  the  lower  ileum,  caecum,  or  colon,  acute  or 
chronic  intestinal  distension,  acute  septic  infection  and  gangrene  of  the 
bowel,  ulceration  in  diverticula,  either  congenital  or  acquired,  or  the 
extension  or  degeneration  of  malignant  growths. 

Although  the  immediate  and  ultimate  result  of  accidents  of  either 
class  are  similar,  yet  two  important  distinctions  must  be  drawn  as  af¬ 
fecting  the  treatment  of  the  traumatic  and  pathological  varieties.  First, 
in  mechanical  injuries  the  tissues  bounding  the  defect  in  the  intestinal 
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wall  are  more  or  less  normal  in  character,  while  in  pathological  perfora¬ 
tions  the  bowel-wall  is  the  seat  of  varying  degrees  of  inflammatory 
change.  Secondly,  the  escape  of  intestinal  contents,  either  gaseous,  fluid, 
or  solid,  is  much  more  free  and  widely  diffused  in  the  pathological  per¬ 
forations.  These  points  affect  the  site  of  the  abdominal  incision,  the 
technicalities  of  suture,  and  the  mode  of  dealing  with  the  abdominal 
cavity.  Hence  each  condition  needs  special  consideration. 

THE  REPAIR  OF  INTESTINAL  INJURIES 

Indications  for  exploration.  No  individual  symptom  or  even 
complex  of  symptoms  can  be  regarded  as  certain  evidence  of  a  perforat¬ 
ing  injury  to  the  intestine,  but  the  following  points  may  be  set  down 
as  those  to  be  specially  considered  in  cases  of  suspected  abdominal 
wounds  or  contusions. 

1.  The  process  of  exclusion  of  injury  to  other  viscera.  Although  a 
combination  of  injury  to  the  intestine  is  obviously  a  possibility,  yet  this 
step  is  the  most  useful  preliminary  procedure  in  all  cases  of  doubt. 

2.  Consideration  of  the  site  of  the  injury ,  and  of  its  nature.  In 
many  instances  the  violence  may  have  been  exerted  in  an  area  where  an 
injury  of  any  other  viscus  than  the  intestine  is  unlikely,  while  ruptures 
of  the  intestine  due  to  strictly  localized  force  are  in  the  great  majority  of 
instances  to  be  found  in  the  lower  half  of  the  abdominal  cavity,  where 
the  possibility  of  crushing  of  the  intestine  between  the  applied  force 
and  the  bony  wall  of  the  abdomen  or  pelvis  is  possible.  A  very  large 
proportion  of  the  localized  ruptures  are  caused  by  such  forms  of  violence 
as  the  kick  of  a  horse  or  the  impact  of  a  carriage  pole,  while  lacerations 
in  which  the  bowel  is  torn  apart  in  its  continuity  follow  such  accidents  as 
the  passage  of  a  wheel  over  the  abdomen  or  a  crush  between  railway 
buffers. 

3.  The  amount  of  shock.  This  point  is  only  of  importance  when 
taken  in  connexion  with  other  signs,  since  here,  as  in  all  serious  abdom¬ 
inal  injuries,  the  degree  of  shock  is  variable  to  a  degree. 

4.  A  steadily  rising  pulse.  Although  this  sign  in  itself  is  really 
only  one  accompanying  the  development  of  infection,  it  is  to  be  regarded 
as  the  most  generally  useful  indication  for  exploration  of  the  entire 
complex.  The  same  remark  in  a  lesser  degree  applies  to  a  marked 
acceleration  of  the  rate  of  respiration;  but  this  sign  as  a  later  one  is  far 
less  useful. 

5.  A  rise  in  temperature.  In  the  earlier  stages  the  temperature  may 
be  depressed  by  existing  shock,  but  occasionally  an  early  rise  may  be 
of  use.  As  a  rule  a  serious  rise  of  temperature  only  occurs  when  septic 
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absorption  has  reached  a  degree  calculated  to  render  the  chances  of  an 
exploration  small ;  hence  this  sign  is  of  little  practical  use. 

6.  A  rupture  is  occasionally  followed  by  a  sudden  action  of  the 
bowels,  and,  if  the  injury  be  in  the  lower  segment  of  the  canal,  blood 
may  be  passed.  These  signs,  though  useful,  if  present,  are  so  occasional 
as  to  rarely  afford  material  aid. 

7.  Extreme  localized  tenderness ,  with  corresponding  rigidity  and 
possible  immobility  of  the  abdominal  wall,  are  very  important  indica¬ 
tions;  in  fact,  no  less  so  than  the  same  signs  in  the  presence  of  a  patho¬ 
logical  intestinal  perforation. 

8.  In  the  early  stages  fluid  in  the  flanks  may  indicate  the  presence 
of  blood,  but  this  is  comparatively  rare  in  the  absence  of  injury  to 
the  mesentery  or  omentum,  and  its  presence  should  excite  suspicion 
of  one  or  other  of  these  injuries,  or  of  damage  to  one  of  the  solid 
viscera. 

9.  Injuries  to  the  duodenum  or  colon  may  lead  to  the  develop¬ 
ment  of  cellular  emphysema,  but  usually  only  at  a  comparatively  late 
date. 

10.  A  wound  of  the  bowel  may  occasionally  be  obvious,  on  examina¬ 
tion  should  an  extensive  opening  exist  in  the  abdominal  wall ;  and, 
rarely,  gas  or  fseces  may  escape  from  an  opening  of  lesser  size. 

11.  Blood  is  occasionally  vomited. 

12.  Later  indications,  of  less  value  as  being  merely  signs  of  severe 
infection  rendering  any  chances  of  successful  treatment  slight,  are  the 
symptoms  and  signs  of  progressing  peritoneal  infection. 

Method  of  operation.  Site  of  incision.  In  cases  of  wound  of 
the  intestine  the  site  of  the  incision  in  the  abdominal  wall  will  generally 
be  determined  by  the  position  of  the  original  injury,  except  in  wounds 
due  to  gunshots,  when  a  consideration  of  the  course  of  the  entire  track- 
may  be  necessary. 

In  cases  of  subcutaneous  rupture,  external  evidence  of  the  point  of 
impact  of  the  occasioning  violence  may  lead  to  the  same  course  being- 
taken  ;  or  in  some  rare  instances,  when  the  patient  is  seen  early,  extreme 
sharply  localized  tenderness  may  serve  the  same  purpose  as  a  bruise  or 
graze  in  indicating  the  most  suitable  site  for  the  exploratory  incision. 
Usually,  however,  such  evidence  is  not  forthcoming  at  the  date  at  which 
the  operation  has  to  be  undertaken,  and  in  the  absence  of  any  guiding 
signs  a  paramedian  subumbilical  incision  is  the  most  generally  useful, 
bearing  in  mind  the  fact  that  such  injuries  are  more  commonly  situated 
in  the  lower  than  the  upper  half  of  the  abdomen. 

The  main  exception  to  this  rule  is  met  with  in  lacerations  of  the 
jejunum  at  the  duodeno-jejunal  junction,  but  this  injury  rarely  occurs 
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except  where  signs  of  injury  to  the  upper  abdomen,  or  a  history  of  a  fall 
on  to  the  feet,  exist. 

During  a  period  of  eighteen  years,  34  cases  of  rupture  of  the  intestine 
were  admitted  into  St.  Thomas’s  Hospital ;  of  these  ruptures  26  were 
situated  in  the  small  intestine,  9  in  the  large ;  in  one  case  both  small 
and  large  intestine  were  implicated  (duodenum  and  transverse  colon). 
The  injuries  to  the  small  intestine  were  distributed  as  follows:  Duo¬ 
denum,  5  (third  part  4,  first  part  1);  jejunum,  10;  ileum,  8;  small 
intestine,  part  not  stated,  3.  Of  the  injuries  to  the  colon,  we  find 
caecum,  1 ;  ascending  colon,  2 ;  hepatic  flexure,  2 ;  transverse  colon,  2 ; 
descending  colon,  1  ;  sigmoid  flexure,  1. 

The  incision,  wherever  made,  should  be  of  sufficient  length,  or  if 
made  small  at  first  for  the  purpose  of  preliminary  exploration,  should  be 
lengthened  if  a  wide  area  has  to  be  overlooked,  since  the  probabilities 
of  diffusing  infective  matter  are  largely  increased  if  the  necessary  man¬ 
ipulations  for  the  search  are  made  through  a  small  opening. 

When  the  abdomen  has  been  opened,  certain  indications  may  at 
once  give  aid.  Such  are  the  escape  of  free  gas,  if  the  rupture  be  exten¬ 
sive;  the  presence  of  blood,  or  blood-clot;  the  local  collection  of  fluid, 
.  due  to  reaction  to  infection  by  the  peritoneum,  and  the  development  of 
plastic  lymph;  and  lastly,  the  presence  of  intestinal  contents.  The 
amount  of  extravasation  of  intestinal  contents  is  small,  except  in  exten¬ 
sive  lacerations ;  hence  the  detection  of  such  matter  usually  at  once 
leads  to  that  of  the  opening  by  which  it  has  escaped. 

The  search  for  the  wounded  spot  will  in  the  first  instance  be  guided 
by  any  localizing  evidence  obtained  from  the  history;  failing  this,  or 
should  the  evidence  prove  elusive,  the  small  intestine  is  best  searched 
from  below  upwards,  and  the  large  from  the  caecum  downwards.  When 
secondary  reactionary  peritoneal  effusion  has  had  time  to  take  place, 
the  fluid  should  be  carefully  mopped  out  as  the  search  is  proceeded  with, 
since  it  is  important  not  to  effect  its  further  diffusion  during  the  con¬ 
siderable  displacement  of  the  bowels  which  may  be  necessary. 

When  the  abdomen  has  been  opened  shortly  after  the  infliction  of 
an  injury,  the  bowel  in  some  cases  of  abdominal  contusion  may  be  in 
a  state  of  spastic  contraction  in  the  area  affected  by  the  violence.  This 
condition  is  not,  however,  of  very  great  localizing  importance,  since  in 
some  individuals  the  intestine  rapidly  assumes  this  state  when  the 
abdomen  has  been  opened  and  the  bowel  touched. 

The  local  injury  having  been  discovered,  means  should  be  taken, 
either  by  wrapping  the  affected  coil  in  gauze  and  putting  it  into  the 
hands  of  an  assistant,  or  by  the  application  of  clamps,  to  prevent  further 
extravasation  of  intestinal  contents,  and  then  the  surrounding  area 
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should  be  as  thoroughly  as  possible  cleansed  by  dry  mopping.  The 
latter  effected,  the  injured  coil  should  be  well  drawn  forward,  the  general 
peritoneal  cavity  protected  from  further  contamination  by  the  intro¬ 
duction  of  gauze  plugs,  and  the  process  of  suture  proceeded  with.  In 
dealing  with  punctured  wounds  the  fact  that  the  bowel  lesions  may  be 
multiple  must  never  be  lost  sight  of. 

An  incised  wound  needs  only  the  most  simple  treatment.  A  double 
line  of  suture  should  be  introduced,  the  inner  including  the  mucous 
membrane  only,  or,  if  preferred,  the  whole  thickness  of  the  bowel;  the 
outer  layer  being  a  continuous  Lembert’s  stitch,  including  the  serous  and 
muscular  coats  and  dipping  well  into  the  subniucosa. 

Shoidd  the  wound  he  of  the  nature  of  a  puncture,  it  may  be  closed 
by  a  purse-string  suture,  to  which  a  line  of  Lembert’s  stitch  should  be 
superadded,  preferably  introduced  in  a  direction  transverse  to  the  long 
axis  of  the  bowel. 

If  the  lesions  assume  the  character  of  lacerations  the  margins  may  be 
unfit  for  immediate  approximation.  This  point  must  be  carefully  in¬ 
vestigated,  and  if  it  is  decided  that  tissue  must  be  removed,  the  pro¬ 
cedure  will  vary  with  the  amount  of  destruction  present.  In  some 
cases  it  will  be  necessary  merely  to  freshen  the  margins  to  a  requisite 
degree,  and  then  to  approximate  them  in  a  direction  more  or  less  corre¬ 
sponding  to  the  transverse  axis  of  the  bowel,  in  order  to  avoid  narrow¬ 
ing  of  the  lumen  as  far  as  possible.  In  others,  where  the  surrounding 
contusion  is  more  extensive,  a  portion  of  the  whole  circumference  must 
be  removed,  and  a  typical  enterectomy  performed.  In  regard  to  the 
latter  procedure,  it  is  as  well  to  emphasize  the  fact  that  a  circular 
enterectomy  is  not  to  be  undertaken  as  a  mere  alternative.  Experi¬ 
mental  study,  and  experience  of  the  results  following  the  performance 
of  enterectomy  in  cases  of  gangrenous  hernice,  &c.,  appear  to  show  that 
the  proximal  portion  of  the  intestine  for  long  distances  remains  after¬ 
wards  in  a  thinned  and  more  or  less  dilated  condition.  This  matter  will 
be  more  fully  discussed  later,  but  it  suffices  here  to  lay  weight  on  the 
fact  that  avoidance  of  a  complete  solution  of  continuity  of  the  nervous 
plexuses  is  always  to  be  aimed  at,  even  if  the  more  perfect  cosmetic 
result  is  not  obtained. 

Repair  of  ruptures  of  the  small  intestine.  The  damaged 
portion  of  the  bowel  having  been  localized,  three  main  types  of  injury 
may  require  to  be  dealt  with. 

i.  The  laceration  may  not  have  extended  to  the  lumen  of  the  in¬ 
testine.  Such  injuries  are  usually  the  result  of  combined  pressure  and 
tearing.  An  illustration  of  them  is  given  in  Fig.  329.  Here  the  serous 
and  muscular  coats  have  been  ruptured  and  widely  separated  from  the 
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mucosa  and  submucosa,  the  lesion  being  accompanied  by  a  tear  in  the 
mesentery  which  led  to  the  death  of  the  patient  from  internal  haemor¬ 
rhage.  It  is  well  to  bear  in  mind  that  the  latter  combination  is  not  in¬ 
frequent,  since  injuries  of  this  type  usually  result  from  the  application  of 
diffused  violence  such  as  the  passage  of  a  cart-wheel  over  the  abdomen. 
In  dealing  with  extensive  incomplete  ruptures, 
special  care  must  be  devoted  to  the  examina¬ 
tion  of  the  state  of  the  mesentery,  since,  put¬ 
ting  aside  the  danger  of  further  haemorrhage 
from  the  wound,  the  vitality  of  the  portion  of 
intestine  involved  may  be  hopelessly  compro¬ 
mised  by  interference  with  its  blood-supply. 

Small  serous  or  sero-muscular  rents  are 
treated  by  a  single  series  of  deep  Lembert’s 
stitches.  Even  when  very  small,  if  ununited, 
they  afford  the  probability  of  the  future  de¬ 
velopment  of  undesirable  adhesions.  Exten¬ 
sive  lesions  demand  the  excision  of  the  im¬ 
plicated  length  of  bowel.  The  enterectomy, 
in  the  case  of  the  small  intestine,  will  be  of 
the  axial  type.  If  the  mesentery  be  not  seri¬ 
ously  damaged,  it  may  be  separated  from  the 
bowel  and  plicated,  care  being  taken  to  so 
suture  the  freed  margin  as  to  close  any  open¬ 
ing  likely  to  serve  as  a  possible  gap  through 
which  the  intestine  might  travel  later  and  be¬ 
come  strangulated.  The  projecting  fold 
should  be  sutured  to  the  surface  of  the  mesen¬ 
tery  (see  Fig.  330). 

2.  The  lesion  may  consist  of  a  limited  ING  InJury  to  the  Small 
perforation  more  or  less  closed  by  eversion  InJesttne  The  peritoneal 

of  the  mucous  membrane;  a  large  example  of  arated  from  the  mucosa,  in 
this  is  illustrated  m  Fig.  331.  In  ruptures  which  no  solution  of  con- 
caused  by  strictly  localized  violence,  as  ap-  tinuity  has  occurred.  (St. 
plied  by  the  point  of  the  shoe  of  a  horse,  the  Thomas’s  Hospital  Mu- 
opening  may  be  very  small.  This  is  the  most  SLltm>  No-  I001-) 
satisfactory  for  the  work  of  the  surgeon;  the  local  damage  is  limited, 
the  lesions  are  usually  single,  and  a  simple  suture  meets  every  require¬ 
ment.  The  margins  seldom  need  any  refreshment,  and  the  openings  may 
be  closed  by  an  inner  layer  of  through  and  through  sutures,  either  passed 
as  a  purse-string,  in  the  case  of  small  wounds,  or  as  a  continuous  line, 
this  layer  being  buried  by  a  second  line  of  deep  Lembert’s  stitches.  If 


Fig.  329.  Non-perforat- 
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the  opening  is  of  material  size,  whether  transverse  or  longitudinal  in 
direction,  it  should  be  sutured  in  the  transverse  axis  of  the  bowel. 

3.  The  lesion  may  implicate  the  whole  circumference  of  the  bowel. 
In  Fig.  332  an  instance  is  illustrated  in  which  three-quarters  of  the  cir¬ 
cumference  was  torn.  In  such  injuries  an  axial  enterectomy  and  re¬ 
union  is  indicated. 

The  cleansing  of  the  peritoneal  cavity  is  completed  after  the  suture 
of  the  wound  or  rupture.  The  exposed  coil  may  be  washed  with  saline 
solution,  and  the  immediate  neighbourhood  wiped  with  a  moist  sponge, 

care  being  taken  to  remove 
any  blood-clot  which  may 
have  escaped  the  preliminary 
sponging  in  the  surrounding 
area. 

The  wound  in  the  ab¬ 
dominal  wall  is  then  closed 
by  suture  in  layers.  The 
provision  of  drainage  is  to 
be  avoided  if  possible,  and  is 
unlikely  to  be  necessary  in 
cases  dealt  with  during  the 
first  twenty-four  hours  after 
the  occurrence  of  the  acci¬ 
dent.  If  severe  inflamma- 

riG.  33O.  -T Ll GATED  IVIE'SE.N TKKY.  HClge  not  .  . 

sewn,  and  flap  of  mesentery  loose.  tion  be  met  with,  drainage 

must  be  provided  for  by  the 
insertion  of  a  tube  and  one  or  more  gauze  plugs,  and  the  external  wound 
should  be  left  sufficiently  open  to  give  a  free  vent. 

Repair  of  wounds  or  ruptures  of  the  large  intestine.  Small 
wounds  of  the  large  bowel  on  the  peritoneal  aspect  possess  some  special 
characteristics  due  to  the  small  disposition  of  the  more  solid  faecal  con¬ 
tents  to  escape.  In  many  cases  of  small  wounds  this  tendency  is  so 
marked  that  the  amount  of  escape  gives  rise  to  little  more  than  a  mere 
local  infection,  which  may  be  followed  by  the  formation  of  protecting 
adhesions  and  the  development  of  an  abscess. 

In  this  segment  of  the  intestine  another  condition,  shared  by  the 
second  and  third  portions  of  the  duodenum,  has  to  be  considered.  In 
either  situation  a  portion  of  bowel  unprovided  with  a  serous  covering 
may  be  implicated.  Some  of  the  more  important  consequences  of  this 
circumstance  should  be  mentioned.  Thus,  the  great  advantage  of  the 
rapidly  agglutinating  serous  surface  is  lost,  the  wounds  are  often  in 
very  inaccessible  situations,  the  openings  are  comparatively  fixed  and  less 
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liable  to  be  closed  by  intestinal  contraction,  while,  lastly,  intestinal  con¬ 
tents  are  extravasated  into  and  infect  loose  cellular  tissue  far  less  easily 
cleansed  than  the  smooth  even  surface  offered  by  the  peritoneum. 

Extra-peritoneal  wounds  and  ruptures  then  demand  special  treatment. 
Theoretically,  suture  of  the  wound  is  the  proper  course  to  follow;  practi¬ 
cally,  it  can  rarely  be  effectively  performed.  In  the  first  place,  diagnosis 
is  often  made  proportionately  late,  when  serious  infection  of  the  tissue 


Fig.  331.  Rupture  of  the  Fig.  332.  A  Rupture  involving  Three- 
Small  Intestine,  involving  fourths  of  the  Circumference  of  the 
nearly  Half  the  Circumference  Intestine.  Moderate  eversion  of  the 
of  the  Bowel.  Marked  eversion  mucous  membrane.  Inflammatory  lymph 
of  the  mucous  membrane.  (St.  on  the  neighbouring  surface.  (St.  Thomas’s 
Thomas’s  Hospital  Museum,  No.  Hospital  Museum,  No.  1007.) 

1006.) 

has  already  developed ;  secondly,  the  results  of  direct  suture  have  been 
far  from  satisfactory.  Two  alternatives  exist:  (1)  The  enlargement 
of  the  wound  and  its  practical  conversion  into  a  temporary  artificial 
anus,  the  bowel  being  brought  to  the  surface  and  either  sutured  there  or 
fixed  by  the  insertion  of  a  Paul’s  tube,  efficient  drainage  of  the  sur¬ 
rounding  wound  being  established;  (2)  the  faeces  may  be  temporarily 
diverted  by  the  establishment  of  an  artificial  anus  in  a  convenient  proxi¬ 
mal  portion  of  the  bowel,  and  the  wound  itself  be  drained. 

Prognosis  and  results.  The  prognosis  in  cases  of  rupture  of 
the  intestine  should  not  necessarily  be  bad  when  the  lesions  are  un- 
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accompanied  by  coexistent  injury  to  other  parts.  The  indifferent  results 
obtained  up  to  the  present  time  are  in  great  measure  attributable  to 
difficulties  in  diagnosis,  from  the  fact  that  the  initial  symptoms  are 
often  quite  incommensurate  with  the  gravity  of  the  lesion,  and  in  con¬ 
sequence  many  operations  are  undertaken  at  a  time  too  remote  from  the 
reception  of  the  injury  to  afford  reasonable  chances  of  successful  treat¬ 
ment.  To  ensure  a  reasonable  chance,  the  operation  must  be  performed 
during  the  first  twenty-four  hours. 

Of  34  cases  treated  by  operation  in  St.  Thomas’s  Hospital,  9  re¬ 
covered  (mortality  73.5$),  the  first  successful  instance  being  the  classical 
case  of  Croft.  24  of  the  cases  implicated  the  small  intestine;  of  these  5 
recovered  (mortality  79 c/c)  ;  and  10  implicated  the  large  intestine;  of 
these  4  recovered  (mortality  60$).  Of  the  last  22  cases  occurring  be¬ 
tween  1893  and  1907,  8  recovered  (mortality  63.6$). 

Berry  and  Guiseppi  ( Proc .  Roy.  Soc.  of  Med.,  1908,  vol.  ii,  p.  1, 
Surg.  Sect.)  have  analysed  the  results  obtained  in  ten  London  hospitals 
during  the  last  fifteen  years,  and  find  the  mortality  to  have  amounted 
tO  87.2 </c. 

So  little  weight  can  be  placed  on  the  results  obtainable  by  collation 
of  successful  published  cases  that  none  are  included. 

Speaking  generally,  it  is  clear  that  wounds  or  ruptures  of  the  small 
intestine,  however  caused,  are  more  formidable  injuries  than  those 
affecting  the  large  bowel;  but  some  exceptions  must  be  made  to  this 
statement.  Thus,  certain  segments  of  the  large  bowel,  as  the  transverse 
colon  and  the  sigmoid  flexure,  share  with  the  small  intestine  the  dis¬ 
advantage  of  occupying  an  area  in  which  intestinal  movement  is  free 
and  the  conditions  for  the  rapid  spread  of  infection  are  favourable. 
Again,  extra-peritoneal  ruptures  of  the  colon  or  duodenum  lead  to  the 
occurrence  of  infection  of  the  retroperitoneal  tissue,  a  situation  in  which 
infection  can  be  less  successfully  dealt  with  at  the  time  of  operation,  and 
in  which  it  is  difficult  to  arrest  the  process  by  incision  and  evacuation. 

OPERATIONS  FOR  GUNSHOT  INJURIES  TO  THE  INTESTINE 

Although  in  their  results  these  accidents  differ  little,  if  at  all,  from 
the  corresponding  injuries  of  civil  practice,  yet,  both  in  regard  to  diffi¬ 
culty  of  diagnosis  and  to  the  question  of  treatment,  they  present  features 
of  their  own  which  render  a  special  consideration  of  them  convenient. 

Indications.  The  indications  already  set  forth  on  p.  663  relating 
to  the  injuries  of  civil  practice  are  of  the  same  import  in  dealing  with 
gunshot  wounds,  but  certain  special  points  need  elaboration. 

(i)  With  regard  to  the  site  of  the  injury.  The  military  surgeon  may 
be  in  the  same  position  as  the  civil  practitioner  when  no  aperture  of 
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exit  is  present,  but  in  a  large  proportion  of  cases  a  completed  track 
through  the  body  exists,  and  the  advantage  of  the  information  as  to 
the  part  of  the  abdominal  cavity  traversed  may  be  considerable.  Certain 
tracks  have  been  observed  to  be  especially  unfavourable;  thus  wounds 
passing  from  flank  to  flank,  the  track  of  which  crosses  fixed  portions  of 
the  colon  and  complicated  coils  of  the  small  intestine.  These  wounds 
are  particularly  dangerous  when  situated  between  the  eighth  rib  in  the 
mid-axillary  line  and  the  crest  of  the  ilium.  Above  this  level,  the 
liver  or  liver  and  stomach  are  often  alone  implicated,  while  wounds 
crossing  the  false  pelvis  have  been  observed  to  traverse  the  area 
occupied  by  the  intestine  without  inflicting  injury  somewhat  frequently. 
Antero-posterior  tracks  directly  crossing  the  area  occupied  by  the  small 
intestine  are  especially  dangerous ;  in  such  the  bowel  rarely  escapes 
injury. 

Wounds  passing  obliquely  from  the  front  of  the  abdomen  to  the 
loin,  although  dangerous  to  the  colon,  often  miss  the  small  intestine, 
and  vertical  tracks,  either  descending  from  the  thorax  and  terminating 
high  in  the  anterior  abdominal  wall,  or  ascending  from  the  pelvis  and 
opening  in  the  subumbilical  area,  are  comparatively  favourable  to  the 
escape  of  the  intestine. 

(ii)  Nature  of  the  violence.  Injuries  caused  by  portions  of  large 
projectiles,  as  shells,  do  not  differ  from  serious  lacerated  wounds  in 
civil  practice.  In  the  case  of  bullet  wounds  the  size  of  the  projectile 
and  the  velocity  it  may  possess  at  the  time  of  impact  with  the  body 
are  of  considerable  importance.  Bullets  of  the  larger  sporting  variety 
of  the  Martini-Henry  class  (calibre  0.45  inch)  may  be  regarded  as  never 
likely  to  enter  or  traverse  the  abdominal  cavity  without  occasioning 
serious  injury,  and  wounds  of  any  part  of  the  intestine  caused  by  them 
can  never  be  expected  to  heal  spontaneously.  The  same  remark  applies 
in  lesser  degree  to  bullets  of  smaller  calibre  which  have  ‘  set  up  ’  before 
or  after  impact  with  the  body.  Thus,  a  large  irregular  wound,  or  the 
fact  that  the  bullet  has  pierced  or  comminuted  bone  prior  to  traversing 
the  area  occupied  by  the  intestine,  may  be  an  important  element  in 
deciding  on  an  exploration.  High  velocity  at  the  time  of  impact,  in  my 
experience,  is  on  the  whole  a  favourable  moment  as  far  as  abdominal 
injuries  are  concerned,  provided  that  the  soft  parts  only  are  struck. 
Bullets  travelling  with  a  low  velocity  are  more  liable  to  be  retained; 
they  may  possibly  turn  over  during  their  course  across  the  abdomen, 
and  the  displacement  of  the  bowel  due  to  laterally  distributed  force  is 
less  likely  to  occur.  Gas  or  faeces  may  occasionally  be  noticed  to  escape 
from  the  wound  in  gunshot  injuries. 

In  speaking  of  the  special  indications  for  exploration  in  cases  of 
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gunshot  wounds  of  the  abdomen,  certain  sources  of  fallacy  to  which 
these  injuries  are  liable  must  be  mentioned.  First  of  all,  the  intestine 
may  actually  escape  in  spite  of  the  fact  that  the  apertures  of  entry 
and  exit  indicate  a  track  in  the  course  of  which  injury  to  the  bowel  might 
be  deemed  inevitable.  Many  factors  may  contribute  to  this  result.  The 
apertures  of  entry  and  exit  by  no  means  always  accurately  indicate  the 
actual  course  of  the  track.  Thus,  Cheatle  has  shown  experimentally 
that  the  level  of  a  certain  portion  of  the  skin  may  vary  immensely  in 
different  attitudes  of  the  body;  thus,  a  point  in  the  mid-axillary  line  may 
ascend  not  less  than  5  inches  when  the  arm  is  raised  above  the  head. 
Lesser  degrees  of  displaceability  were  noted  in  other  parts  of  the  body, 
as  over  the  iliac  crests  and  groins  in  varying  relative  positions  of  the 
trunk  and  lower  extremities.  Further,  as  Cheatle  illustrates  by  reference 
to  the  surgical  use  of  the  Trendelenburg  position,  the  portion  of  the  bowel 
occupying  any  given  area  within  the  abdomen  may  be  widely  altered 
by  changes  in  the  position  of  the  trunk.  Again,  the  skin  at  the  aperture 
of  entry,  and,  to  a  lesser  degree,  at  the  aperture  of  exit,  may  be  displaced 
by  the  bullet  itself,  when  the  latter  strikes  tangentially  (G.  L.  Cheatle, 
journ.  Roy.  Army  Med.  Corps ,  1906,  vol.  vii,  No.  1,  p.  31). 

The  bullet  in  its  course,  although  striking  the  intestine,  may  only 
cause  contusion  or  a  non-perforating  abrasion.  This  form  of  escape  is 
furthered  by  the  general  tendency  of  the  travelling  bullet  to  effect  lateral 
displacement  of  the  structures  of  the  body  without  serious  destruction 
of  tissue,  so  well  illustrated  by  the  perforation  of  the  peripheral  nerves. 
A  general  consensus  of  opinion  favours  the  assumption  that  when  the 
bowel  contains  little  beyond  gas,  it  is  more  likely  to  escape  perforating 
injury. 

The  injury  or  escape  of  any  portion  of  the  bowel  is  definitely  influ¬ 
enced  by  the  degree  of  mobility  of  the  portion  of  intestine  concerned. 
Thus,  injuries  crossing  the  fixed  portion  of  the  colon  are  usually  per¬ 
forating,  and  the  same  may  be  assumed  for  the  more  fixed  segments  of 
the  small  bowel,  such  as  the  duodenum  and  the  upper  end  of  the  jejunum 
and  lower  end  of  the  ileum  respectively.  The  location  of  a  wound  in  a 
fixed  or  mobile  portion  of  the  intestine  is  also  of  the  first  importance 
with  regard  to  rapidity  of  spread  and  extent  of  the  resulting  infection. 

Lastly,  many  surgeons  are  of  opinion  that  perforations,  when  small, 
may  be  closed  temporarily  by  the  eversion  of  the  mucous  membrane, 
become  rapidly  sealed  by  lymph,  and  heal  spontaneously.  The  writer 
has  little  belief  in  this  assumption  as  far  as  the  small  intestine  is  con¬ 
cerned. 

Mention  should  be  made  of  the  fact  that  the  small  intestine  may  be 
ruptured  by  a  blow  from  a  spent  bullet,  or  at  any  rate  a  bullet  which 
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does  not  penetrate  either  the  skin  or  the  abdominal  cavity.  Watson 
Cheyne  recorded  such  an  instance  during  the  South  African  War,  in 
which  the  small  intestine  was  found  ruptured  in  two  places. 

This  subject  is  dealt  with  more  fully  in  Volume  V. 

THE  REPAIR  OF  INJURIES  TO  THE  MESENTERY 

Wounds  of  the  mesentery  are  usually  limited  in  extent,  and  com¬ 
paratively  easy  of  treatment.  Ruptures,  on  the  other  hand,  are  not 
rarely  very  extensive.  Ruptures  or  lacerations  are  caused  by  injuries 
affecting  the  middle  and  upper  parts  of  the  abdomen;  very  often  the 
patient  has  been  run  over.  The  mesentery  is  then  crushed  against  the 
prominence  of  the  spine,  or  the  mesentery  is  torn,  as  a  result  of  drag¬ 
ging  from  the  violent  displacement  of  the  intestines.  The  cardinal 
indication  for  operation  in  these  injuries  is  internal  haemorrhage. 

Operation.  A  paramedian  incision,  the  centre  of  which  lies  well 
above  the  umbilicus,  is  most  convenient,  and  when  the  rupture  is  an 
extensive  one  the  wound  will  probably  need  considerable  enlargement. 
The  bleeding  vessels  must  be  secured  by  forceps  and  tied,  and  the  rent 
in  the  mesentery  itself  closed  by  suture.  The  method  of  closing  the 
rent  in  the  mesentery  after  enterectomy  advocated  by  Moynihan,  i.c.  of 
approximating  the  edges  by  tying  vessels  on  the  opposite  sides  of  the 
rent  with  the  same  ligature,  is  particularly  appropriate  here,  since  it  is 
of  the  utmost  importance  that  the  stitches  should  not  perforate  un¬ 
injured  vessels  and  still  further  prejudice  the  vitality  of  the  bowel.  In 
estimating  the  seriousness  of  any  given  vascular  injury,  it  is  obvious  that 
the  obliteration  of  even  several  of  the  trunk  vasa  intestina  tenuis  is  of 
less  importance  than  a  comparatively  limited  injury  completely  sever¬ 
ing  the  continuity  of  the  vascular  anastomotic  arcades. 

If  the  rent  be  extensive  very  free  displacement  of  the  bowel  is  neces¬ 
sary  to  thoroughly  expose  the  field  of  operation,  hence  the  abdominal 
wound  must  be  large,  and  a  considerable  degree  of  evisceration  may  be 
unavoidable.  Precautions  must  therefore  be  taken  to  protect  the  exposed 
bowel  with  warm  towels.  Suture  is  the  proper  method  in  either  small  or 
very  large  rents.  When  the  rent  is  of  moderate  degree,  but  of  such  a 
nature  as  to  entirely  cut  off  some  three  or  more  inches  of  bowel  from 
its  direct  blood-supply,  it  is  safer  to  resect  the  affected  portion  of  bowel  as 
well  as  close  the  defect  in  the  mesentery. 

In  connexion  with  this  subject  it  may  be  pointed  out  that  the  pre¬ 
vailing  belief  as  to  the  danger  to  the  vitality  of  the  bowel  in  mesenteric 
injuries  is  probably  somewhat  exaggerated.  Evidence  certainly  exists 
to  show  that  very  extensive  injuries  may  be  recovered  from.  Thus  the 
writer  has  seen  a  case  in  which,  as  the  result  of  the  handle  of  a  wheel- 
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barrow  being  driven  against  the  abdomen  by  a  passing  motor-car,  al¬ 
most  the  whole  length  of  the  base  of  the  mesentery  was  torn  across. 
The  rent  was  repaired  by  A.  Y.  Pringle  and  the  patient  made  a  good 
recovery,  some  three  months  later  being  well,  except  for  occasional  at¬ 
tacks  of  diarrhoea.  Mayo  Robson  has  recorded  a  case  of  successful 
ligature  of  the  superior  mesenteric  vein  {Brit.  Med.  Journ.,  1897,  vol.  ii, 
p.  77).  Again,  the  observation  of  Haberer  {Brit.  Med.  Journ.,  1906, 
vol.  i,  p.  882)  that  the  obliteration  of  the  inferior  mesenteric  vein  by 
thrombosis  in  the  neck  of  a  duodeno-jejunal  hernia  had  not  caused  gan¬ 
grene,  bears  upon  this  point. 

Wounds  or  laceration  of  the  great  omentum  are  sutured  in  a  similar 
manner.  When  the  rent  in  the  omentum  is  transverse  in  direction,  it 
is  advisable  to  remove  the  distal  portion  and  suture  the  margins  of  the 
gap.  In  wounds  of  either  mesentery  or  omentum,  the  importance  of  not 
leaving  a  hole  through  which  intestine  can  pass  and  become  strangu¬ 
lated  is  obvious,  and  in  cases  of  injury  to  the  omentum  care  should  be 
taken  to  avoid  leaving  raw  stumps  liable  to  form  adventitious  adhesions 
with  their  attendant  dangers. 

OPERATIONS  FOR  PATHOLOGICAL  PERFORATION  OF 

THE  INTESTINE 

Perforations  of  this  character  may  occur  in  patients  with  long¬ 
standing  symptoms  of  the  disease  which  gives  rise  to  them,  or  their 
advent  may  be  sudden,  forming,  to  the  patient  at  least,  the  first  indica¬ 
tion  of  anything  seriously  amiss. 

Whatever  the  cause  of  the  perforation,  the  subsequent  course  of 
events  is  usually  towards  a  fatal  issue  in  the  absence  of  operative  treat¬ 
ment,  except  in  the  comparatively  uncommon  cas.es  in  which  the  process 
of  perforation  is  subacute  and  the  diffusion  of  infection  is  limited  by 
protecting  adhesions  developing  around  the  opening. 

The  site  of  the  incision,  made  for  the  purpose  of  dealing  with  patho¬ 
logical  perforations,  is  often  determined  by  the  conclusion  arrived  at  as 
to  the  primary  nature  of  the  disease,  and  on  opening  the  abdomen 
immediate  confirmatory  or  other  evidence  may  be  furnished  as  to  the 
nature  and  locality  of  the  lesion.  Free  gas  may  at  once  be  liberated 
from  the  peritoneal  cavity,  pointing  to  the  probability  of  the  existence 
of  a  perforated  viscus,  or  the  characters  of  the  fluid  effusion  found  may 
afford  useful  aid.  Thus,  if  gruel-like  fluid,  odourless  and  accompanied 
by  the  free  deposition  of  lymph,  be  disclosed,  we  suspect  the  stomach; 
if  the  matter  be  deeply  bile-stained,  the  duodenum  or  upper  jejunum; 
if  stinking,  the  vermiform  appendix  or  a  portion  of  the  lower  bowel; 
or  if  sanguineous,  malignant  disease. 
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PERFORATIONS  OF  THE  DUODENUM 

Perforations  of  the  duodenum  may  supervene  on  ulceration  of  an 
acute  or  chronic  character,  but  the  great  majority  are  of  the  latter 
variety,  although  the  ulcer  may  have  been  latent  as  far  as  symptoms  are 
concerned.  The  disease  is  far  more  common  in  men  than  in  women, 
some  70 ic  of  recorded  cases  occurring  in  the  male  sex.  It  is  also 
more  frequent  in  middle  life  or  later,  although  cases  have  been  met  with 
in  patients  as  young  as  ten  years,  and  in  one  recorded  case  in  an  infant 
of  ten  weeks  (Cecil  E.  Finney,  Proc.  Roy.  Soc.  of  Med.,  1908,  vol.  ii, 
Sec.  for  study  of  Dis.  in  Child.,  p.  67). 

Indications.  Actual  perforation  is  indicated  by  a  sudden  attack 
of  severe  pain,  usually  in  the  upper  abdomen,  accompanied  by  acute 
local  tenderness  above  and  to  the  right  of  the  umbilicus;  the  patient 
may  vomit,  occasionally  the  vomit  contains  blood.  The  right  rectus 
muscle  becomes  rigid,  and  the  general  respiratory  movements  decreased, 
sometimes  markedly  restricted  in  the  upper  segments  of  the  abdomen. 
The  liver  dullness  may  become  rapidly  obliterated. 

With  time  the  area  of  physical  signs  widens,  although  it  remains 
for  long  limited  to  the  right  half  of  the  abdomen.  Dullness  in  the  right 
loin  may  develop,  while  extension  of  the  area  of  pain  and  tenderness  in 
the  direction  of  the  right  iliac  fossa  has  given  rise,  in  a  large  number  of 
instances,  to  confusion  with  a  perforation  of  the  appendix.  In  fifty-one 
cases  of  operation  collected  by  Moynihan,  a  primary  incision,  intended 
to  deal  with  the  appendix,  was  made  in  no  less  than  nineteen  instances. 

The  occurrence  of  perforation  is  attended  by  signs  of  collapse,  fol¬ 
lowed  by  a  great  increase  in  the  pulse  rate  and  elevation  of  the  tempera¬ 
ture;  if  the  condition  be  not  promptly  attended  to,  signs  of  general 
peritoneal  infection  rapidly  develop. 

Operation.  The  operation  is  best  commenced  with  the  patient 
in  the  supine  position.  An  incision  is  made  over  the  right  rectus  muscle 
1  inch  to  the  right  of  the  median  line.  The  sheath  is  incised,  and  the 
anterior  connexions  having  been  carefully  separated  from  its  deep  aspect, 
the  muscle  itself  is  displaced  to  the  right.  The  freeing  of  the  intersec¬ 
tions  is  accompanied  by  some  haemorrhage  from  small  vessels  which 
needs  to  be  controlled,  or  it  may  otherwise  continue  during  the  further 
part  of  the  operation.  The  length  of  the  incision  should  not  be  less  than 
5  inches,  since  not  only  has  the  perforation  to  be  dealt  with,  but  also 
a  considerable  area  of  the  abdominal  cavity  to  be  cleansed. 

The  posterior  layer  of  the  sheath  of  the  rectus  is  divided,  and  the 
peritoneum  opened.  The  escape  of  gas  and  a  variable  amount  of  fluid 
often  follow  this  step;  the  latter  must  be  at  once  mopped  up. 
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It  is  convenient  for  the  further  stages  of  the  operation,  either  now  to 
raise  the  shoulders  of  the  patient  by  elevation  of  the  upper  half  of  the 
table,  or  to  distend  an  air-cushion,  previously  arranged  in  a  collapsed 
condition  beneath  the  lower  ribs.  This  procedure  facilitates  the  retention 
of  the  lower  abdominal  contents,  enlarges  the  field  of  exposure,  and 
allows  the  duodenum  to  be  more  readily  brought  up  to  the  surface. 

The  search  for  the  perforation  is  now  proceeded  with ;  in  early  cases, 
when  no  previous  peritoneal  changes  have  occurred,  this  is  usually 
readily  found;  if  any  difficulty  arises,  it  is  best  met  by  tracing  the  duo¬ 
denum  from  the  pylorus  downwards.  When  old  peritoneal  changes  have 
occurred,  or  when  operation  has  been  deferred  beyond  twenty-four 
hours,  adhesions  may  render  the  search  much  more  difficult.  The  same 
method  of  exposure  is,  however,  to  be  adopted;  thus  the  liver  is  drawn 
upwards,  the  transverse  colon  downwards,  and  the  stomach  to  the  left. 

The  perforation  is  most  commonly  on  the  anterior  aspect  within 
3  inches  of  the  pylorus,  the  most  manageable  portion  of  the  gut.  Of 
thirty-two  cases  subjected  to  operation  at  St.  Thomas’s  Hospital,  the 
opening  was  found  in  the  first  part  in  twenty-eight,  in  the  second  part 
in  three,  and  at  the  junction  of  the  first  and  second  parts  in  one.  Of 
131  cases  collected  by  Collin,  119  perforations  were  in  the  first  part, 
eight  in  the  second  part,  and  four  in  the  third  part. 

The  opening  is  commonly  a  small  punched-out  orifice  with  thin  mar¬ 
gins,  forming  the  centre  of  an  indurated  area  corresponding  with  the 
ulcer  within  the  bowel.  From  it,  gas  and  bile-stained  contents  escape 
freely  on  manipulation.  In  rare  instances  the  opening  may  be  large,  and 
the  escape  of  duodenal  contents  has  then  been  abundant.  It  must  also  be 
borne  in  mind  that  occasionally  more  than  one  perforation  is  present. 
The  perforation  having  been  located,  the  further  escape  of  contents  is 
controlled  by  pressure  with  a  plug,  the  immediately  surrounding  area  is 
rapidly  cleansed,  and  the  surrounding  viscera  protected  by  the  intro¬ 
duction  of  strips  of  gauze. 

It  is  rare  that  excision  of  the  ulcer  should  be  taken  into  consideration, 
since  experience  has  shown  it  to  be  unnecessary,  and  the  removal  of 
tissue  necessitates  eventual  narrowing  of  the  lumen,  but,  if  thought 
advisable,  the  margins  of  the  perforation  may  be  refreshed.  Usually 
the  opening  is  closed  by  inversion,  which  may  be  effected  by  one  of  two 
methods.  If  the  opening  be  small  and  the  surrounding  infiltration  of  the 
bowel-wall  moderate  in  degree,  an  ordinary  purse-string  suture  will 
suffice;  if  the  bowel-wall  be  stiff  and  too  brittle  to  give  secure  hold  to 
the  purse-string  stitch,  a  single  mattress  suture,  passed  in  a  direction 
transverse  to  the  long  axis  of  the  gut,  gives  a  safer  hold  and  inverts  the 
perforation  effectually.  The  closed  opening  is  then  further  sunk  by  the 
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introduction  of  a  second  line  of  continuous  Lembert’s  sutures,  also  passed 
in  a  direction  transverse  to  the  long  axis  of  the  bowel.  Should  doubt 
still  exist  as  to  the  efficiency  of  the  closure,  this  is  a  position  where  the 
application  of  an  omental  graft  is  easy  and  open  to  no  serious 
objection. 

The  opening  closed,  attention  is  turned  to  the  permanent  cleansing 
of  the  peritoneal  cavity.  When  effusion  has  been  moderate  in  amount, 
and  is  limited  to  the  right  half  of  the  abdomen,  the  whole  procedure  may 
be  effected  from  the  existing  wound,  and,  bearing  in  mind  the  common 
course  taken  by  these  effusions,  especial  care  is  extended  to  the  hepato¬ 
renal  pouch,  the  two  margins  of  the  ascending  colon,  the  right  loin,  and 
to  make  sure  that  the  sac  of  the  lesser  omentum  is  free.  When  the 
effusion  has  extended  into  the  pelvis,  or  to  the  general  peritoneal  cavity, 
a  second  paramedian  subumbilical  incision,  with  displacement  of  the 
rectus  muscle  outwards,  is  needed  to  allow  of  these  parts  being  reached. 

The  process  of  cleansing  should  be  carried  out  by  the  careful  intro¬ 
duction  of  long,  soft,  dry,  sterile  gauze  plugs;  the  only  part  in  which 
washing  can  come  into  consideration  is  the  area  immediately  surround¬ 
ing  the  perforation  itself,  elsewhere  it  is  unnecessary  and  harmful. 

When  the  general  state  of  the  patient  is  such  as  to  warrant  the  in¬ 
creased  expenditure  of  time  involved,  and  the  local  condition  of  the  area 
of  peritoneum  in  the  immediate  vicinity  of  the  perforation  is  not  such  as 
to  render  the  risk  of  diffusing  infection  too  great,  recent  experience  is 
strongly  in  favour  of  the  immediate  establishment  of  a  gastro-enteros- 
tomy.  This  step  is  calculated  to  give  relief  to  the  sutured  spot,  and  also 
to  favour  the  ultimate  cicatrization  of  ulceration  present. 

Lastly,  the  question  of  drainage  has  to  be  decided  upon.  In  this 
relation  it  must  be  borne  in  mind  that  the  duodenal  contents  may  be 
sterile,  or,  at  any  rate,  not  highly  septic,  and  if  effusion  has  been  only 
local  and  existent  for  less  than  twenty-four  hours,  no  drainage  is  neces¬ 
sary.  Even  when  the  effusion  is  abundant,  it  is  in  the  main  a  fluid  the 
result  of  peritoneal  reaction,  and  in  favourable  cases  all  drainage  may  be 
dispensed  with.  The  insertion  of  a  pelvic  drain  is,  however,  very  gen¬ 
erally  recommended,  to  be  retained  for  the  first  twenty-four  to  thirty- 
six  hours. 

Local  drainage  is  to  be  avoided,  if  possible,  as  unfavourable  to  the 
best  chances  for  the  intestinal  suture,  and  is  to  be  employed  only  in  the 
presence  of  bad  local  conditions. 

The  abdominal  wound  is  closed  by  suture  of  the  posterior  layer  of  the 
rectus  sheath  together  with  the  peritoneum,  replacement  of  the  rectus 
muscle,  suture  of  the  anterior  layer  of  the  sheath,  and,  lastly,  suture  of 
the  skin.  If  forceps  have  been  left  on  the  small  vessels  of  the  sub- 
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cutaneous  layer  of  fat,  the  latter  may  be  approximated  by  using  the  same 
ligature  to  obliterate  the  opposite  ends. 

Operations  for  subacute  perforations ,  and  perforations  of  the  pos¬ 
terior  wall  of  the  duodenum.  When  the  process  of  perforation  has  been 
gradual  and  an  abscess  localized  by  firm  adhesions  has  formed,  primary 
interference  with  the  opening  into  the  gut  is  dangerous  and  not  permis¬ 
sible.  When  the  lesion  is  situated  in  a  peritoneal  clad  portion  of  the 
bowel,  the  abscess  will  occupy  some  part  of  the  area  which  accommodates 
the  effusion  in  acute  perforation;  thus  it  may  point  below  the  costal 
margin,  near  the  umbilicus,  in  the  right  iliac  region,  or  it  may  even  de¬ 
scend  into  the  pelvis. 

Should  it  be  desired  to  expose  the  posterior  non-peritoneal  clad 
aspect  of  the  duodenum  in  cases  of  injury  or  perforation,  this  portion  of 
the  bowel  may  be  approached  from  the  right  loin,  by  an  incision  similar 
to  that  employed  for  exposure  of  the  kidney,  the  lower  pole  of  which 
latter  organ  forms  a  rallying  point  for  the  localization  of  the  duodenum. 

Such  an  incision  is  superior  to  that  devised  by  Braune,  since  it  affords 
more  space  for  manipulation  and  allows  the  peritoneum  to  be  more 
readily  displaced.  The  method  of  mobilization  of  Kocher  shows  that 
the  duodenum  and  pancreas  are  readily  lifted  for  purposes  of  explora¬ 
tion.  In  this  operation  the  position  of  the  right  colic  artery  and  the 
relation  of  the  vessels  and  ducts  to  the  duodenum  and  head  of  the  pan¬ 
creas  need  to  be  borne  in  mind. 

Prognosis  and  results.  The  results  of  these  operations  have 
undergone  a  steady  improvement  corresponding  with  the  comparatively 
greater  frequency  with  which  they  are  performed.  Experience  has 
definitely  shown  that  nothing  short  of  an  effectual  closure  of  the  per¬ 
foration  is  of  avail,  since  all  recorded  cases  in  which  simple  drainage 
has  been  resorted  to  have  terminated  fatally. 

In  a  collation  of  fifty-one  cases  by  Moynihan,  published  in  1901 
( Lancet ,  vol.  ii,  p.  1685),  seven  recoveries  only  occurred,  a  death-rate 
of  86.27$.  In  a  collation  of  155  cases  by  Mayo  Robson,  published  in 
1906  (Brit.  Med.  Journ.,  vol.  i,  p.  248),  fifty-two  recoveries  are  recorded, 
the  mortality  being  reduced  to  66$. 

During  the  years  1890-1907  inclusive,  twenty-three  operations  for 
perforated  duodenal  ulcer  were  performed  at  St.  Thomas’s  Hospital, 
with  eight  recoveries,  a  result  corresponding  to  Mayo  Robson’s  table 
(65.2$).  In  five  of  the  earlier  operations  the  perforation  was  not  closed, 
and  if  these  cases  be  subtracted  we  have  eighteen  sutured  perforations 
with  eight  recoveries,  a  reduction  of  the  mortality  to  55.5$. 

The  interval  between  the  occurrence  of  perforation  and  the  operation 
for  its  closure  is  of  the  same  importance  as  in  the  case  of  gastric  perfora- 
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tions.  Weir,  in  commenting  upon  twenty-five  operations,  states  that 
in  thirteen  in  which  an  interval  exceeding  thirty  hours  elapsed  before 
operation,  all  died ;  while  of  twelve  in  which  the  operation  was  under¬ 
taken  after  less  than  thirty  hours,  four  died,  a  mortality  of  33.3^.  The 
same  point  is  illustrated  in  Mayo  Robson’s  collation.  Thus,  in  sixty-one 
cases  in  which  the  operation  was  undertaken  before  twenty-four  hours, 
the  mortality  was  37.7^,  while  in  sixty-three  in  which  more  than  twenty- 
four  hours  had  elapsed,  the  mortality  reached  82.5^. 

Death  most  frequently  results  from  peritoneal  infection,  and  this  has 
often  commenced  prior  to  the  operation.  Other  causes  of  death  are  lung 
complications,  which  will  no  doubt  be  rarer  with  the  general  adoption 
of  the  ‘almost  sitting’  position  after  operation;  the  presence  of  a  co¬ 
existent  second  perforation  of  the  duodenum  itself,  or  of  the  stomach; 
local  abscesses,  or  abscesses  in  the  subdiaphragmatic  or  perisplenic  area. 

PERFORATION  IN  ENTERIC  FEVER 

This  accident  accounts  for  a  very  large  proportion  of  the  mortality 
from  enteric  fever.  In  a  series  of  2,533  cases  of  enteric  fever  collated 
by  Hector  Mackenzie  from  the  reports  from  four  London  General  Hos- 
,  pitals  (St.  Bartholomew’s,  St.  Thomas’s,  Middlesex,  and  Charing  Cross), 
346,  or  13.4$,  died.  Perforation  had  occurred  in  no  less  than  117  of  the 
fatal  cases;  thus,  in  a  proportion  of  nearly  one  to  three  ( Lancet ,  1903, 
vol.  ii,  p.  863).  A  similar  proportion  was  observed  in  1,948  cases  re¬ 
ported  by  J.  Alison  Scott  from  the  Pennsylvania  Hospital;  thus,  153 
deaths  in  which  were  48  perforations  ( Univ .  of  Penn.  Med.  Bull., 
1905-6,  vol.  xviii,  p.  81)  ;  and  by  Goodall  in  the  Eastern  Fever  Hospital 
( Lancet ,  1904,  vol.  ii,  p.  9)  ;  thus,  1,921  cases,  with  304  deaths,  in  96  of 
which  were  perforations,  all  the  patients  dying  but  two. 

Indications.  These  are  of  the  same  nature  as  in  other  patho¬ 
logical  perforations,  but  they  differ  somewhat  in  their  relative  impor¬ 
tance,  and  tend  to  be  obscured  by  the  coexistence  of  the  severe  symptoms 
of  the  primary  disease. 

Operation.  The  patient  is  placed  in  the  supine  position,  and  a 
subumbilical  incision  4  inches  in  length  is  made  through  the  right  rectus 
sheath,  exactly  in  the  same  manner  as  for  dealing  with  an  appendix  in 
which  pelvic  suppuration  is  suspected.  This  incision  has  the  great  ad¬ 
vantage  of  allowing  subsequent  drainage  for  a  time,  without  the  ulterior 
development  of  a  ventral  hernia. 

The  abdomen  open,  an  immediate  escape  of  sero-fibrinous  exudation 
or  possibly  free  gas  may  occur.  If  this  be  not  the  case,  search  for  the 
perforation  is  commenced  by  finding  the  ileo-caecal  junction,  and  care¬ 
fully  following  the  gut  in  an  upward  direction.  This  part  of  the  search 
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should  be  made  with  circumspection,  as  the  position  of  escape  of  gas  or 
fluid  is  a  valuable  localizing  indication  of  the  site  of  perforation.  In 
some  90 ic  of  all  cases  the  latter  will  be  found  in  the  ileum  within  2  feet 

of  the  ileo-colic  valve,  and  in  nearly  four- 
fifths  of  the  ileal  cases  within  the  first  foot. 
In  264  cases  collected  by  Hector  Mackenzie 
( loc .  cit.,  p.  864)  2  perforations  were  seated 
in  the  jejunum,  232  in  the  ileum,  22  in  the 
large  gut,  and  9  in  the  vermiform  appendix. 
Fluid  and  escaped  intestinal  contents  are 
mopped  up  with  gauze  sponges  as  the  search 
proceeds,  the  possible  situation  of  the  per¬ 
foration  in  the  c?ecum  or  the  vermiform  ap¬ 
pendix  being  excluded  or  verified,  as  the 
case  may  be,  at  the  commencement  of  the 
exploration.  Adhesions  rarely  give  rise  to 
any  trouble,  as  the  operations  are  often  per¬ 
formed  at  an  early  stage;  and  even  when 
the  perforation  has  existed  longer,  the  depo¬ 
sition  of  plastic  matter  capable  of  localizing 
diffusion,  as  in  appendix  perforations,  is 
rare,  probably  from  the  bad  condition  of  the 
patient  and  consequent  want  of  proper  re¬ 
action  on  the  part  of  the  peritoneum. 

The  perforation  may  be  one  of  two  va¬ 
rieties;  either  a  small  opening  at  the  free 
margin  of  the  bowel,  from  about  the  size 
of  a  pin’s  head  to  J4  of  an  inch  in  diameter, 
forming  the  deepest  part  of  the  base  of  an 


Eg.  333.  Two  Pieces  of 
Ileum  from  a  Case  of  En¬ 
teric  Fever.  In  the  upper 
is  seen  a  perforation  shelving 
from  within ;  in  the  lower  a 
large  slough  is  seen  in  the 
process  of  detachment,  and 
several  depressions  from 
which  sloughs  of  varying 
depths  have  separated.  (St. 
Thomas’s  Hospital  Museum, 
No.  1044.) 


ulcer,  or  an  area  sometimes  involving  the 


whole  circumference  of  the  bowel,  may  be 
the  seat  of  a  gangrenous  cellulitis,  one  or 
more  openings  existing  within  the  necrotic 
area  (see  Fig.  333).  When  the  openings 
are  of  the  small  variety  they  are  usually 
single,  but  it  is  not  uncommon  to  discover 
one  or  more  incipient  perforations,  the  site 
of  which  is  indicated  by  the  presence  of  a  small  yellow  area  in  the  near 
neighbourhood  of  the  complete  one. 

Should  the  search  in  the  lower  ileum  prove  fruitless  it  must  be  borne 
in  mind  that  perforation  may  exist  in  the  ascending,  transverse,  or  even 
descending  colon :  also  that  in  colic  perforations  there  is  more  tend¬ 
ency  to  the  formation  of  multiple  openings. 
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When  the  perforation  has  been  found,  there  is  often  room  to  apply 
clamps  on  either  side  of  it,  in  order  to  prevent  further  escape  of  con¬ 
tents  during  the  process  of  suture.  This  procedure  is  often  unnecessary, 
as  escape  is  not  free  and  the  opening  small.  The  surrounding  area  is 
mopped  as  dry  as  possible,  and  it  may  be  a  convenience  at  this  stage  of 
the  operation  to  raise  the  foot  of  the  table  to  facilitate  the  packing  away 
and  retention  of  the  intestines  during  the  process  of  suture. 

Small  perforations  may  be  closed  by  the  introduction  of  a  single 
mattress  stitch,  the  closed  spot  being  further  sunk  by  a  few  Lembert’s 
sutures  passed  in  the  transverse  axis  of  the  bowel.  The  same  procedure 
must  be  adopted  should  incipient  perforations  be  noted  in  the  neighbour¬ 
hood  of  the  complete  one.  In  larger  perforations  a  through  and  through 
suture  should  be  used,  but  again  the  mattress  form  of  suture  affords  the 
firmest  hold.  In  the  rarer  cases  in  which  a  large  necrotic  area  is  found, 
it  may  be  necessary  to  perform  an  enterectomy,  care  being  taken  that 
the  portions  of  howel  to  be  united  are  free  from  ulceration. 

Perforations  of  the  vermiform  appendix  are  treated  by  removal  of 
the  same  in  the  type  manner,  and  the  same  course  should  be  taken  in 
the  rare  cases  in  which  the  perforation  is  situated  in  a  Meckel’s  divertic¬ 
ulum.  It  should  be  borne  in  mind  that  suppurating  mesenteric  glands 
are  occasionally  met  with  in  patients  the  subjects  of  perforation. 

Should  doubt  exist  as  to  the  efficiency  of  the  suture  the  perforation  is 
usually  so  situated  as  to  readily  allow  the  application  of  an  omental  graft. 
In  the  right  iliac  fossa  it  is  also  possible  to  suture  the  omental  apron  in 
such  a  fashion  as  to  shut  off  the  greater  part  of  the  upper  abdomen  and 
even  the  pelvis,  in  order  to  minimize  the  dangers  of  possible  ulterior 
leakage. 

Lastly,  should  the  bowel-wall  be  in  such  condition  as  to  make  the 
introduction  of  sutures  futile,  the  last  resources  of  establishing  an  ente¬ 
rostomy  may  be  adopted,  although  with  small  hope  of  ultimate  success. 

The  process  of  suture  completed,  attention  is  turned  to  the  final 
cleansing  of  the  peritoneal  cavity.  The  sutured  bowel  itself,  and  the 
immediate  neighbourhood,  may  be  washed  with  normal  saline  solution  ; 
wider  spread  peritoneal  exudation  is  better  absorbed  by  dry  gauze  strips 
carefully  introduced  in  all  directions  where  its  presence  is  suspected. 
The  area  of  peritoneum  most  severely  inflamed  will  be  situated  in  the 
pelvis,  and  here  intestinal  contents  will  be  most  likely  to  have  gravitated. 
A  drain  must  always  be  introduced,  since  there  is  no  chance  that  either 
the  escaping  intestinal  contents  or  the  consequent  reactionary  peritoneal 
exudation  will  be  sterile,  as  in  the  case  of  a  duodenal  perforation.  The 
bacillus  coli-communis  is  usually  present,  and  sometimes  pyogenic  cocci. 
A  large  india-rubber  tube  passing  to  the  bottom  of  Douglas’s  pouch,  sup- 
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plemented  by  a  gauze  drain  in  one  strip,  so  introduced  as  to  be  most 
ample  in  the  right  iliac  fossa  as  deep  as  the  pelvic  brim,  and  emerging  by 
the  abdominal  wound,  is  the  most  satisfactory  form  of  arrangement. 
By  this  means  both  the  capillary  action  of  a  gauze  drain  and  the  advan¬ 
tage  of  the  more  permanent  channel  afforded  by  a  tube  are  obtained. 

The  wound  is  closed,  leaving  sufficient  space  for  the  withdrawal  of 
the  gauze  drain,  which  latter  process  should  be  commenced  on  the  sec¬ 
ond  day,  and  be  completed  on  the  third  or  fourth. 

Prognosis  and  results.  When  the  general  condition  of  the 
patients  on  whom  this  operation  has  to  be  performed  is  borne  in  mind, 
the  recorded  results  are  surprisingly  good,  and  support  the  view  origi¬ 
nally  advanced  by  von  Mikulicz,  that  patients  in  whom  a  perforation  is 
suspected  should  undergo  an  exploratory  operation.  Experience,  how¬ 
ever,  has  shown  this  course  to  be  open  to  considerable  danger.  Harte 
and  Ashurst  {Ann.  of  Surg.,  1904,  vol.  xxxix,  p.  39)  give  details  of  26 
cases  in  which  the  abdomen  was  opened  and  no  perforation  discovered, 
of  which  number  10  subsequently  died.  This  mortality  cannot  be  entirely 
attributed  to  the  operation,  since  the  latter  has  often  to  be  undertaken  in 
desperate  cases  of  a  disease  which  itself  possesses  a  general  mortality  of 
13-14$,  but  it  suffices  to  give  a  useful  caution  against  too  free  resort  to 
exploration. 

Recovery  is  usually  slow,  and  the  occurrence  of  both  general  and 
local  complications  is  common ;  thus,  exhaustion  from  the  fever  itself, 
pneumonia,  secondary  abscesses,  iliac  thrombosis,  &c.  The  existence  of 
coexisting  intestinal  haemorrhage  is  a  very  bad  prognostic  element.  The 
prognosis  is  naturally  best  in  operations  undertaken  during  the  first 
twenty-four  hours,  and  also  in  patients  between  ten  and  twenty  years  of 
age.  Elsberg  {Ann.  of  Surg.,  1903,  vol.  xxxviii,-p.  71)  has  published  25 
cases  of  perforation  in  children  with  9  deaths,  a  mortality  of  only  36$. 
Sydney  R.  Scott  records  9  cases  operated  upon  at  St.  Bartholomew’s 
Hospital  (St.  Barts.  Hosp.  Rep.,  1903,  vol.  xxxix,  p.  131),  including  the 
first  successful  suture  performed  in  London  by  Bowlby,  with  5  deaths, 
mortality  66.6$.  J.  Alison  Scott  {loc.  cit.,  p.  86)  records  39  operations 
performed  at  the  Pennsylvania  Hospital  with  27  deaths,  mortality  69.2$. 
Harte  and  Ashurst  {Ann.  of  Surg.,  1904,  vol.  xxxix,  p.  8)  report  362 
collected  cases  with  268  deaths,  mortality  74$.  Zesas  {Wiener  Klinik, 
1904,  vol.  xxx,  p.  317)  records  255  operations  with  a  mortality  of  66$. 

Zesas’s  statistics  include  142  cases  of  simple  suture  with  89  deaths, 
mortality  62.6$;  also  20  enterectomies  with  12  deaths,  mortality  60$. 
This  would  appear  to  show  a  margin  in  favour  of  the  more  radical 
method  of  enterectomy,  but  it  must  be  remembered  that  the  patients  in 
whom  it  would  be  considered  safe  to  undertake  an  enterectomy,  are  those 
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whose  general  condition  is  the  more  promising  at  the  time  of  the  opera¬ 
tion.  Murphy  reports  5  consecutive  operations  and  recoveries  ( Surg . 
Gyn.  and  Obst.,  June,  1908,  p.  565). 

The  general  results  have  therefore  improved  since  the  publication  of 
Keen’s  list  of  83  cases  with  67  deaths,  mortality  80.7^  {Surg.  Cornpl. 
and  Scq.  of  Typhoid  Fcv.,  1898).  Collected  results  gleaned  from  vari¬ 
ous  sources  are,  however,  open  to  the  usual  defect  of  statistics  thus 
obtained,  of  not  including  the  large  number  of  unsuccessful  cases  re¬ 
maining  unrecorded,  and  against  the  numbers  given  above  may  be  quoted 
those  of  Goodall  ( Lancet ,  1904,  vol.  ii,  p.  14),  who  reports  four  re¬ 
coveries  only  in  49  operations  performed  at  the  Metropolitan  Fever 
Hospital,  mortality  91.8$. 

PERFORATIONS  OF  AN  INFECTIVE  AND  INFLAMMATORY  NATURE 

Such  perforations  are  met  with  in  their  simplest  form  in  the  case  of 
loops  of  bowel  implicated  in  internal  or  external  hernise,  then  usually  on 
the  free  convex  margin  of  the  bowel.  They  require  to  be  sutured  with 
some  care,  since  the  surrounding  area  is  not  so  much  the  seat  of  inflam¬ 
matory  induration,  as  of  defective  vitality  due  to  infection  and  distension 
of  the  intestinal  wall  dependent  on  interference  with  the  blood-supply. 
Such  sutured  spots  may  remain  weak  and  form  the  site  of  recurrent  per¬ 
forations  ;  thus,  an  old  woman,  in  whom  a  perforation  was  closed  during 
the  performance  of  an  operation  for  strangulated  femoral  hernia,  came 
again  under  treatment  six  months  later  for  general  peritonitis  due  to 
recurrence  of  ulceration  at  the  sutured  spot,  the  silk  stitches  of  the  former 
operation  being  found  still  in  position  on  one  margin  of  the  opening. 


PERFORATION  OF  STERCORAL  ULCERS  AND  IN  DIVERTICULAR 

DISEASE 

Acute  perforations  of  either  nature  are  generally  only  diagnosed  dur¬ 
ing  an  exploratory  operation;  they  occur  usually  in  subjects  of  chronic 
constipation,  who  are  suddenly  seized  with  symptoms  of  acute  peritoneal 
infection  closely  simulating  those  of  acute  obstruction.  The  ulcers  are 
situated  in  some  portion  of  the  colon,  the  diverticula,  especially  in  the 
sigmoid  flexure.  Perforation  of  a  diverticulum  frequently  results  from 
the  presence  of  a  stercolith.  If  practicable,  the  opening  should  be  closed 
by  suture,  and  the  peritoneal  cavity  closed  and  drained.  In  diverticular 
disease,  when  distal  obstruction  exists,  it  is  advisable  to  make  a  proximal 
colostomy  in  addition.  The  ultimate  prognosis  in  these  cases  is  bad. 

When  the  process  of  perforation  is  subacute  or  chronic,  localized 
suppuration  results;  here  incision  and  drainage  form  the  immediate 
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treatment,  to  be  possibly  followed  in  diverticular  disease  by  colectomy 
(see  pp.  716-42). 

PERFORATION  IN  MALIGNANT  DISEASE 

This  condition  offers  little  scope  for  credit  to  the  operating  surgeon. 
When  the  perforation  is  acute  the  majority  of  the  patients  die  from  acute 
peritoneal  infection,  whether  operated  upon  or  not.  None  the  less,  when 
brought  into  the  presence  of  one  of  these  cases  the  position  of  the  sur¬ 
geon  is  one  of  some  perplexity.  Laparotomy  offers  slight  chance  of  re¬ 
covery,  and  if  no  operation  is  decided  upon  the  patient  must  be  kept  under 
opiates  to  relieve  the  misery  which  continues  until  death.  If  laparotomy 
be  decided  upon,  closure  of  the  opening  should  be  accompanied  by  the 
performance  of  a  proximal  colostomy  or  unilateral  exclusion,  to  divert 
the  course  of  the  fasces.  Under  these  circumstances,  if  the  patient  be 
in  good  condition,  and  is  dealt  with  within  a  few  hours  of  the  occurrence 
of  the  accident,  a  recovery  may  occasionally  be  obtained,  and  in  any 
case  the  sufferings  of  the  patient  may  be  very  materially  relieved. 


CHAPTER  X 


ENTEROTOMY  AND  ENTEROSTOMY 

The  terms  enterotomy  and  enterostomy  naturally  include  operations 
on  any  part  of  the  whole  length  of  the  intestinal  canal.  It  has,  however, 
long  been  customary  to  designate  openings  into  the  colon  under  the 
terms  colotomy  and  colostomy,  while  later  the  convenient  custom  of 
specially  designating  any  enterostomy  by  a  name  corresponding  to  the 
part  of  the  tube  opened  has  become  general. 

Indications.  These  operations  have  a  somewhat  wide  application, 
either  as  temporary  or  permanent  measures,  and  may  be  indicated 
under  very  varying  circumstances. 

(i)  Enterotomy  is  employed  as  a  convenience  during  the  performance 
of  operations  where  intestinal  distension  interferes  with  the  necessary 
manipulations.  When  the  bowel  is  in  good  condition,  and  readily  con¬ 
tracts  after  the  evacuation  of  its  contents,  the  opening  may  be  at  once 
closed. 

(ii)  In  other  instances,  when  intestinal  fermentation  has  reached  an 
advanced  stage,  and  either  the  muscular  contractility  of  the  bowel  has 
suffered  severely  from  the  action  of  the  toxins  on  the  nervous  plexuses 
(Barker),  or  from  continued  distension  when  in  a  septic  condition,  an 
enterostomy  for  a  short  period  is  often  advantageous.  Under  these 
circumstances  an  enterostomy  not  only  relieves  the  bowel-wall,  but 
also  allows  nutriment  to  be  introduced  into  the  distal  segment  of  the 
bowel. 

(iii)  In  a  similar  manner  a  jej unostomy  may  be  established  to  nour¬ 
ish  the  patient,  and  relieve  the  general  condition,  antecedently  to  the  per¬ 
formance  of  a  gastro-enterostomy. 

(iv)  In  the  large  intestine  an  enterostomy  may  be  used  as  a  tem¬ 
porary  measure  prior  to  the  removal  of  growths  of  the  bowel,  for 
purposes  of  lavage  in  morbid  conditions  of  the  colon,  or  as  a  safety- 
valve  to  prevent  the  collection  of  gas  and  faecal  matter  in  the  case  of 
short  circuiting. 

(v)  Lastly,  in  one  or  other  of  the  forms  of  colostomy,  the  issue  of 
the  faeces  may  be  permanently  diverted  to  a  new  aperture. 
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ENTEROTOMY 


Operation.  When  enterotomy  is  used  as  a  purely  temporary 
measure  its  performance  is  one  of  great  simplicity.  A  coil  of  bowel 
is  drawn  as  far  as  practicable  out  of  the  wound,  thoroughly  sur¬ 
rounded  by  gauze  plugs  to  protect  the  abdominal  cavity,  and  then 
punctured. 

In  some  cases  where  a  single  coil,  as  the  sigmoid  flexure,  is  locally 
distended,  it  may  suffice  to  first  introduce  a  purse-string  suture,  and  in 
the  centre  of  the  included  area  to  enter  a  large  trochar  and  canula  to 
evacuate  the  contents,  which  are  often  in  a  large  measure  gaseous. 

A  rubber  tube  may  be  fitted  to  the  canula  to  allow  of 
the  contents  being  collected  in  a  vessel  well  away  from 
the  field  of  operation.  When  the  coil  is  emptied  the 
suture  is  tightened  up  as  the  canula  is  withdrawn,  and 
the  tied  purse-string  suture  is  sunk  by  the  introduction 
of  a  short  transverse  line  of  Lembert’s  stitches. 

When  distension  is  more  general,  and  a  longer 
stretch  of  intestine  needs  to  be  emptied,  it  is  prefer¬ 
able  to  make  an  incision  with  the  knife,  and  several 
of  these  may  be  needed.  In  order  to  avoid  multiple 
incisions,  Moynihan  employs  a  piece  of  glass  tubing 
some  6  or  8  inches  long,  to  which  is  applied  a  piece 
of  india-rubber  tubing  to  carry  . the  intestinal  contents 
well  away  from  the  area  of  the  wound  (see  Fig.  334). 
When  the  contents  in  the  immediate  neighbourhood  of 
the  opening  have  escaped,  the  glass  tube  is  introduced 
in  nearly  its  whole  length,  a  piece  of  gauze  is  wrapped 
around  the  point  from  which  the  tube  emerges  to 
prevent  escape  by  the  side,  and  it  is  entrusted  to  the 
hands  of  an  assistant.  The  surgeon  now  slowly,  and 
with  care,  draws  on  to  the  tube  the  intestine  beyond;  in  this  way  as 
much  as  8  or  10  feet  may  be  brought  into  the  field  of  operation  and 
thoroughly  emptied. 

Moynihan  further  makes  use  of  this  tube  either  for  washing  out  the 
intestine  with  saline  solution,  introduced  by  a  hollow  needle  provided 
with  a  funnel  and  rubber  tube,  entered  at  the  highest  point  to  which 
the  tube  has  penetrated,  or,  in  certain  cases,  for  the  introduction  of 
solution  of  sulphate  of  magnesia. 

When  the  enterotomy  opening  has  served  its  purpose,  an  inner  line 
of  suture,  including  the  whole  thickness  of  the  bowel,  is  introduced,  and 


Fig.  334.  Moyni- 
han’s  Intestinal 
Drainage  Tube. 
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this  is  sunk  by  the  addition  of  a  transverse  line  of  Lembert’s  stitches, 
involving  the  serous  and  muscular  coats. 

The  exposed  loop  is  now  thoroughly  cleansed  by  washing  with  warm 
normal  saline  solution  and  returned. 

ENTEROSTOMY 

Operation.  In  cases  where  the  wall  of  the  bowel  has  suffered 
so  much  as  to  lose  its  tone  and  contractility,  the  incision  in  the  bowel 
may  be  employed  for  the  purposes  of  a  temporary  enterostomy.  For 
this  object  it  suffices  to  tie  in  a  Paul’s  tube,  and  fasten  the  bowel  in 
a  lower  angle  of  the  wound  with  a  few  stitches;  two,  one  at  either  end 
of  the  loop  of  bowel,  will  usually  suffice.  In  using  the  Paul’s  tube  for 
this  purpose  it  is  im¬ 
portant  to  pass  the  re¬ 
taining  purse-string  su¬ 
ture  close  to  the  margin 
of  the  wound  in  the 
bowel,  including  as  little 
of  the  bowel-wall  as  can 
be  safely  employed,  in 
order  that  the  resulting 
loss  of  substance  shall 
be  as  small  as  possible. 

If  this  precaution  be  taken,  a  lateral  enterostomy  opening  only  results, 
which,  if  it  does  not  close  spontaneously,  may  be  occluded  with  ease  by 
suture  later.  (See  Closure  of  Fecal  fistula,  p.  773.)  A  temporary 
enterostomy  of  this  nature,  made  in  cases  where  the  distension  has 
been  above  a  mechanical  obstruction,  and  where  the  bowel  below, *|s 
in  good  condition,  may  be  of  considerable  use  later  as  a  means  , of 
introducing  nourishment  in  the  early  stages  of  the  further  treatment 
of  the  case. 

In  certain  positions,  i.e.  the  upper  end  of  the  small  intestine,  a  per¬ 
manent  enterostomy  for  purposes  of  nourishing  the  patient  is  occasionally 
employed.  In  these  operations,  which  are  founded  upon  an  exactly 
opposite  principle  to  the  so-called  artificial  anus,  the  object  to  be  striven 
for  is  the  prevention  of  the  escape  of  intestinal  contents,  and,  as 
might  have  been  expected,  the  technical  experience  attained  in 
perfecting  the  corresponding  operation  of  gastrostomy  has  been  freely 
drawn  upon. 


688 


OPERATIONS  UPON  THE  INTESTINES 


DUODENOSTOMY 

Bearing  in  mind  the  object  of  these  operations,  it  is  natural  that 
the  duodenum  should  have  been  chosen  as  the  most  fitting  site  for 
the  fistula,  since  the  nourishment  can  be  here  introduced  above  the 
point  of  entrance  of  the  biliary  and  pancreatic  secretions,  and  some 
addition  at  least  of  the  gastric  secretion  may  be  looked  for;  hence  the 
conditions  approach  the  normal  as  far  as  possible.  Experience  has, 
however,  shown  that  although  the  anatomical  conditions  allow  the 
approximation  and  fixation  of  the  duodenum  to  the  abdominal  wall 
without  great  trouble,  yet  the  resulting  fistula  is  exceedingly  difficult 
to  manage,  escape  of  the  secretions  frequently  occurring.  Hence  this 
operation,  although  theoretically  advantageous,  has  found  little  favour, 
and,  in  spite  of  the  able  advocacy  of  Hartmann,  is  seldom  performed. 
Moreover,  the  technique  of  the  operation  of  jejunostomy  has  been  so 
much  improved,  that  the  latter  may  be  said  to  offer  practical  advantages 
little  inferior,  even  in  theory,  to  those  claimed  for  duodenostomy. 


JEJUNOSTOMY 

This  operation  was  first  performed  by  Surmay  of  Ham  in  1878,  as 
a  means  of  dealing  with  a  case  of  inoperable  gastric  carcinoma;  that 
is,  at  a  period  prior  to  the  introduction  of  gastro-intestinal  anasto¬ 
mosis,  an  operative  procedure  which  has  rapidly  restricted  the  employ¬ 
ment  of  jejunal  fistuke  as  a  route  by  which  nourishment  can  be  afforded 
to  subjects  of  pyloric  obstruction.  Conditions  are  met  with,  however,  in 
which  the  procedure  is  still  applicable,  although  the  success  attained  by 
it  has  not  brought  many  enthusiastic  supporters  to  the  method. 

Indications.  Jejunostomy  may  be  resorted  to  under  the  following 
conditions : — 

(i)  It  may  be  employed  in  cases  in  which  the  coats  of  the  stomach 
have  received  serious  damage  from  the  ingestion  of  caustic  fluids,  to 
ensure  rest  during  the  process  of  healing. 

(ii)  In  certain  cases  of  gastric  or  oesophageal  carcinoma,  where  the 
stomach  is  so  contracted  as  to  render  gastrostomy  impracticable.  With 
regard  to  this  indication  it  may  be  pointed  out  that  since  gastrostomy 
has  been  resorted  to  at  an  earlier  date,  such  contractions  of  the  stomach 
are  far  from  common. 

(iii)  In  cases  of  pyloric  carcinoma,  where  the  extent  of  the  growth 
makes  an  anastomosis  an  impossibility. 

(iv)  Its  employment  has  also  been  advocated  as  a  means  of  securing 
physiological  rest  for  the  stomach  in  some  cases  of  gastric  haemorrhage 
(von  Mikulicz),  or  even  in  functional  disorders  (von  Eiselsberg), 
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Operations.  A  paramedian  incision,  with  displacement  of  the 
rectus  outwards,  is  made,  and  the  great  omentum  drawn  up  and  pushed 
to  the  right.  (Near  the  median  line  the  above  plan  is  preferable.  A 
separation  of  the  fibres  of  the  right  rectus  for  the  permanent  opening- 
may  be  made  when  the  muscle  returns  into  position  if  desired.)  The 
index-finger  of  the  left  hand  is  next  passed  along  the  under  surface  of 
the  transverse  mesocolon  to  the  spine,  and  the  finger  hugging  the  left 
side  of  the  second  lumbar  vertebra  hooks  up  the  commencement  of  the 
jejunum,  which  is  brought  into  the  abdominal  wound.  The  bowel  is 
then  tested  to  make  sure  that  one  extremity  of  the  loop  is  fixed,  and  the 


Fig.  336.  Jejunostomy.  Tube  inserted  by  Fig.  337.  Jejunostomy. 

Witzel’s  method.  Kader’s  method. 

subsequent  steps  of  the  operation  are  proceeded  with  according  to  which 
method  of  arrangement  and  fixation  is  determined  upon. 

The  simplest  method  is  that  of  von  Eisclsbcrg ,  who  in  1895  modified 
the  plan  introduced  by  Witzel  for  gastrostomy.  Two  folds  are  raised 
on  the  wall  of  the  intestine  by  the  introduction  of  a  Lembert’s  suture,  in¬ 
cluding  the  serosa  and  muscularis,  which  marginate  a  groove  in  which  a 
No.  10  rubber  catheter  can  lie  (see  Fig.  336).  At  the  distal  end  of  this 
groove  an  opening  is  made  and  the  tube  pushed  deeply  into  the  lumen  of 
the  intestine.  The  Lembert’s  suture  is  now  tightened,  reinforced  by  the 
introduction  of  a  few  stitches  beyond  the  point  of  perforation,  and 
the  intestine  sutured  to  the  parietal  peritoneum  in  such  a  way  as  to  lie 
transversely  to  the  long  axis  of  the  abdominal  wound.  The  external 
opening  should  be  about  on  a  level  with  the  umbilicus. 


690 


OPERATIONS  UPON  THE  INTESTINES 


Another  simple  method,  Kader’s ,  is  founded  on  the  gastrostomy  of 
Fontan  and  Senn.  An  opening  is  made  in  the  centre  of  an  area  sur¬ 
rounded  by  a  purse-string  suture,  and  the  tube  is  secured  in  the  opening 
made  into  the  bowel  by  tightening  and  tying  the  suture.  A  second  area 
is  now  enclosed  by  a  further  purse-string  suture,  the  catheter  pressed  in 
to  invert  the  bowel-wall  between  the  two  sutures,  and  the  second  string 
tied  (see  Fig.  337).  The  shoulder  projecting  around  the  tube  is  sutured 
to  the  parietal  peritoneum  and  fascia  transversalis  at  the  lower  angle  of 
the  abdominal  wound,  and  the  latter  closed. 


method. 


Fig.  339.  Jejunostomy. 
Albert’s  method. 


Two  other  methods  in  which  the  aid  of  an  anastomosis  is  invoked 
should  be  mentioned. 

In  Maydl’s  method  the  loop  is  well  drawn  out,  and  after  the  applica¬ 
tion  of  clamps,  the  intestine  is  completely  divided,  the  incision  passing 
from  4  to  5  inches  into  the  mesentery. 

The  lower  portion  is  now  sufficiently  drawn  out  of  the  abdomen  to 
allow  of  the  application  of  a  third  clamp  some  6  inches  down  at  its  convex 
margin.  Above  this  clamp  an  incision  1*4  inches  in  extent  is  made  at 
the  free  margin  of  the  bowel,  and  into  the  opening  thus  made  the  lower 
end  of  the  proximal  portion  of  the  bowel  is  implanted  (see  Fig.  338). 

The  free  open  end  of  the  distal  portion  of  the  jejunum  is  now  drawn 
into  the  wound  and  so  fixed  as  to  allow  the  projection  of  some  Y\  inch 
beyond  the  skin.  This  portion  of  the  bowel,  which  is  to  serve  as  the 
permanent  fistula,  may  be  drawn  obliquely  through  an  opening  in  the 
right  rectus  obtained  by  separation  of  the  muscle  fibres. 
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Maydl’s  method  is  well  devised  for  the  prevention  of  the  escape  of 
the  biliary  and  pancreatic  secretions,  while  these  fluids  are  also  added 
to  the  nutriment  given  subsequently  to  its  introduction,  and  thus  the 
natural  conditions  pertaining  to  a  duodenostomy  are  reproduced.  The 
objection  to  the  method  is  that  its  performance  necessitates  considerable 
expenditure  of  time,  while  the  patients  on  whom  the  operation  has  to 
be  performed  are  often  in  the  last  degree  of  exhaustion. 

In  Albert’s  method  a  loop  of  jejunum  is  well  drawn  out,  and  a  lateral 
anastomosis  is  established  at  its  base  (see  Fig.  339).  After  the  loop  has 
been  drawn  through  the  fibres  of  the  rectus,  and  its  base  attached  to  the 
parietal  peritoneum,  an  opening  is  made  at  its  apex  and  a  tube  tied  in. 
The  tube  in  this  case  may  well  be  fixed  in  by  the  double  purse-string  or 
‘  inkpot  ’  method. 

The  operation  of  jejunostomy  has  not  been  very  warmly  taken  up  in 
this  country,  and  it  does  not  appear  likely,  in  spite  of  the  commendation 
it  has  received  from  Maydl,  von  Eiselsberg,  and  others,  that  it  will  gain 
much  ground.  A  consideration  of  the  indications  set  forth  shows  that 
only  in  the  rare  cases  of  entire  abolition  of  the  cavity  of  the  stomach  can 
it  be  looked  upon  as  the  sole  resource,  while  further  experience  is  neces¬ 
sary  before  it  can  be  recommended  as  a  means  of  giving  rest  to  the 
stomach.  It  has  been  claimed  that  the  operation  is  slight,  may  be  per¬ 
formed  with  local  anaesthesia,  that  it  can  be  employed  in  cases  of  car¬ 
cinoma  of  the  stomach  in  which  the  condition  of  the  patient  renders  the 
risk  of  an  anastomosis  unjustifiable,  and  that  it  affords  absolute  rest  to 
the  stomach,  which  is  not  the  case  after  an  anastomosis.  Further,  that  a 
jejunal  fistula,  by  resting  the  pylorus,  reduces  the  spasm  of  that  sphincter 
and  allows  an  increase  of  the  amount  of  food  which  can  pass  by  the 
normal  route,  hence  it  is  employed  as  an  antecedent  to  anastomosis  by 
some  surgeons.  In  a  series  of  twenty-five  cases  reported  from  Garre’s 
clinic  by  Loyel,  the  average  duration  of  life  after  the  operation  amounted 
to  eighty-seven  days. 

Of  the  four  methods  it  is  clear  that  physiologically  Maydl’s  is  the 
most  perfect,  but  when  the  condition  of  the  patients  in  whom  this  opera¬ 
tion  is  indicated  is  taken  into  consideration,  one  of  the  simpler  will 
usually  be  selected.  Moynihan  has  devised  and  recommends  an  opera¬ 
tion  similar  to  von  Eiselsberg’s,  while  Mayo  Robson  recommends  one 
on  the  principle  of  Albert’s. 

APPENDICOSTOMY 

There  are  several  conditions  under  which  this  operation  is  applicable. 

Indications.  (i)  The  canal  of  the  vermiform  appendix  may  be 
employed  for  the  provision  of  a  safety  vent  in  caecal  distension,  or  to 
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serve  as  a  route  for  lavage,  or  for  the  introduction  of  medicaments  into 
the  large  intestine,  as  proposed  by  Weir.  The  operation  has  found  very 
considerable  favour,  no  doubt  in  great  measure  on  account  of  the  ease 
with  which  it  may  be  performed,  and  the  neatness  of  the  procedure. 

Where  a  safety  vent  alone  is  required  it  has  proved  a  satisfactory 
measure,  since  the  fistula  is  easily  maintained,  easily  closed,  and,  as 
a  result  of  the  facts  that  the  normal  direction  of  the  peristalsis  is  towards 
the  interior  of  the  bowel,  and  of  the  valvular  nature  of  the  opening,  it 
gives  rise  to  no  inconvenience  by  allowing  the  escape  of  the  oecal  con¬ 
tents.  Moreover,  it  has  been  shown  that  when  the  fistula  requires  to  be 
used  for  lavage,  the  patient  can  be  entrusted  with  the  performance  of 
the  same. 

(ii)  As  to  the  employment  of  the  operation  in  cases  of  colitis,  the 
measure  of  success  to  be  expected  must  differ  with  the  character  of  the 
disease.  In  simple  mucous  or  membranous  colitis  it  is  an  operation  of 
minor  severity,  and  appears  to  possess  the  great  advantage  over  a  lateral 
colostomy  in  the  ascending  colon  of  not  closing  spontaneously.  In  severe 
ulcerative  colitis,  where  the  benefit  to  be  derived  from  the  colostomy 
depends  not  upon  the  possibility  of  lavage,  but  on  the  complete  diversion 
of  the  flow  of  faeces,  no  advantage  can  be  gained  by  its  employment. 

(iii)  The  application  of  the  operation  has  been  greatly  widened  since 
its  first  introduction;  thus,  to  the  treatment  of  amoebic  dysentery,  and 
even  of  enteric  fever,  as  a  means  of  evacuating  stagnating  intestinal  con¬ 
tents  from  the  proximal  side  of  the  ileo-caecal  valve  (Ewart). 

(iv)  Keetley  ( Proc .  Roy.  Soc.  of  Med.,  vol.  ii,  Sec.  of  Surg.,  p.  67) 
has  employed  the  appendical  canal  as  an  actual  artificial  anus  in  a  case 
of  malignant  disease  of  the  colon  successfully,  and  he  claims  that  the  ca¬ 
pacity  of  the  appendix  for  dilatation  warrants  its  use  for  this  purpose. 

(v)  The  operation  has  also  been  performed  to  allow  of  lavage  in 
cases  of  chronic  constipation  of  intractable  nature.  The  good  effect  is 
often  temporary. 

(vi)  Lastly,  an  appendicostomy  opening  has  been  employed  for  the 
introduction  of  fluids  and  nutriment  into  the  caecum  and  lower  end  of 
the  ileum. 

Operation.  The  operation  is  best  performed  by  following  the 
early  stages  of  the  procedure  described  for  the  removal  of  the  appendix 
by  McBurney’s  method  (see  p.  784).  The  appendix  having  been  freed, 
it  is  brought  either  directly  through  the  centre  of  the  wound,  or  a  small 
special  opening  may  be  made  for  its  passage  between  the  fibres  of  the 
internal  oblique  and  transversalis  muscles,  at  the  lower  end  of  the  opening 
in  the  external  oblique  aponeurosis. 

The  appendix  may  be  secured  at  its  base  by  a  few  sutures ;  or  it  has 
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been  fixed,  as  has  been  done  in  the  cases  of  some  enterostomies  in  other 
portions  of  the  bowel,  by  the  passage  of  a  couple  of  safety-pins.  In 
anchoring  the  appendix,  care  should  be  taken  that  neither  the  tube  nor 
its  mesentery  be  damaged  or  unduly  pressed  upon,  as  in  some  instances 
undesirable  sloughing  has  resulted  from  one  or  other  of  these  causes. 
The  tip  of  the  appendix,  or  a  convenient  portion,  is  removed  in  the 
course  of  two  or  three  days. 

COLOTOMY  AND  COLOSTOMY 

The  operation  of  simply  incising  the  colon  is  rarely  undertaken  except 
for  the  temporary  reduction  of  distension  during  the  performance  of  an 
operation.  That  of  colostomy,  on  the  other  hand,  is  performed  with 
great  frequency  in  spite  of  the  limitation  of  its  field  of  application  which 
has  attended  the  improvement  in  methods  of  intestinal  anastomosis. 

Two  factors  in  particular  have  served  to  increase  both  the  popularity 
and  success  of  the  operation :  firstly,  the  practical  abandonment  of  the 
lumbar  route,  adopted  in  preaseptic  days  as  a  means  of  avoiding  the  risk 
of  opening  the  peritoneal  cavity;  secondly,  the  introduction  by  Paul  of 
the  tube  which  bears  his  name,  which  has  rendered  it  possible  to  open  the 
bowel  with  ease  and  safety  at  the  same  time  that  it  is  exposed. 

Opinions  still  differ  as  to  the  degree  of  comfort  enjoyed  by  the  patient 
after  the  performance  of  colostomy,  and  it  must  be  allowed  that  the 
procedure  is  perhaps  held  in  more  favour  by  the  operating  surgeon  than 
by  the  general  practitioner,  whose  duty  requires  him  to  guard  his  patient 
to  the  end.  With  regard  to  this  unpopularity,  however,  the  forms  of  dis¬ 
ease  for  which  the  operation  is  most  commonly  undertaken  must  un¬ 
doubtedly  take  the  chief  blame,  for  in  those  cases  in  which  colostomy  is 
performed  for  conditions  other  than  malignant  disease  the  patient  may 
live  many  years  in  comfort,  and  suffer  little  inconvenience  from  the 
artificial  anus.  A  colic  anus  ensures  the  proper  evacuation  of  the  segment 
of  the  bowel  lying  above  an  obstruction,  with  consequent  relief  from  the 
dangers  of  auto-intoxication,  and  those  attendant  on  ulceration  either  of 
the  distended  bowel  above  the  growth,  or  of  the  growth  itself. 

The  patient  is  relieved  from  much  pain,  but  in  this  particular  it  is 
necessary  to  discriminate  as  to  the  cause  of  the  symptom;  one  of  the 
most  distressing  forms,  that  due  to  flatulence,  may  be  certainly  relieved, 
also  pain  due  to  the  passage  of  ffeces  over  an  ulcerated  surface;  but  when 
pain  of  the  neuralgic  character,  which  indicates  the  implication  of  neigh¬ 
bouring  bones  or  nerves,  is  present,  the  surgeon  must  be  wary  as  to  how 
far  he  promises  relief  to  the  patient. 

Again,  with  regard  to  the  diminution  of  discharge;  an  efficiently 
performed  colostomy,  which  thoroughly  eliminates  undue  retention  of 
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intestinal  contents,  at  the  same  time  tends  to  cure  the  catarrhal  colitis, 
which  is  the  main  source  of  the  offensive  mucus,  which  forms  a  large 
proportion  of  the  frequent  stools;  but  where  the  source  of  the  discharge 
is  rapid  degeneration  and  disintegration  of  a  malignant  growth,  little  is 
to  be  looked  for  in  this  particular  from  a  colostomy,  and  the  same 
remarks  are  pertintent  in  the  case  of  haemorrhage. 

The  colon  may  be  opened  in  any  part  of  its  course,  but  since  the  left 
lumbar  operation  has  fallen  into  disfavour,  occasions  on  which  the  de¬ 
scending  colon  are  opened,  except  at  its  lowest  part,  or  junction  with  the 
sigmoid  flexure,  are  rare,  since  the  depth  at  which  this  portion  of  the 
bowel  lies  from  the  surface,  and  the  practical  absence  of  any  mesentery, 
render  it  unsuitable  for  the  formation  of  a  satisfactory  anus.  The  same 
difficulties,  in  a  lesser  degree,  attend  the  formation  of  a  colostomy  open¬ 
ing  in  the  caecum  and  ascending  colon,  and  here  it  may  be  impossible  to 
perform  other  than  what  is  known  as  lateral  colostomy,  i.e.  an  opening 
in  the  wall  of  the  colon  without  the  formation  of  an  efficient  spur.  These 
openings  are  unsatisfactory  for  two  reasons :  firstly,  they  allow  the 
passage  of  faecal  contents  into  the  distal  segment  of  the  bowel,  and 
secondly,  they  have  a  strong  tendency  to  contract  and  close  spontaneously. 
Where  the  opening  is  intended  to  be  of  a  temporary  nature  this  is  of  little 
importance,  and  indeed  may  sometimes  be  an  advantage,  but  when  a 
permanent  complete  diversion  of  the  faeces  is  needed,  such  operations 
rapidly  prove  themselves  unsatisfactory  or  useless. 

Indications,  (i)  To  afford  a  permanent  artificial  anus  in  cases 
of  malignant  growth  of  the  rectum  or  pelvic  colon,  either  alone  or  in 
combination  with  removal  of  the  growth  itself. 

(ii)  As  a  temporary  expedient  to  relieve  the  obstruction  due  to  the 
presence  of  a  malignant  or  other  stricture  of  the  bowel,  prior  to  radical 
treatment  of  the  obstruction  itself  by  colectomy. - 

With  regard  to  these  indications,  some  remarks  will  be  found  else¬ 
where  as  to  the  performance  of  colostomy  in  carcinoma  and  other  condi¬ 
tions  of  the  rectum  (see  p.  685)  ;  it  suffices  simply  to  point  out  here  that 
colostomy  is  suited  for  some  cases  and  not  for  all,  and  that  the  indis¬ 
criminate  application  of  the  operation  in  such  diseases  has  been  the 
most  potent  factor  in  such  discredit  as  pertains  to  the  operation. 

(iii)  As  a  temporary  measure  in  cases  in  which  obstruction  is  acute 
and  accompanied  by  much  distension,  and  due  not  to  growth  or  stricture, 
but  to  the  kinking  of  the  bowel  either  by  the  tension  of  a  normal  band 
( e.g .  costo-colic  ligament  at  the  splenic  flexure)  or  by  an  abnormal 
adhesion. 

(iv)  A  temporary  colostomy  may  be  rarely  needed  in  cases  of  vol¬ 
vulus  accompanied  by  great  distension  above  the  affected  loop  or  loops. 


COLOTOMY  AND  COLOSTOMY 


695 

(v)  As  a  temporary  measure  in  the  treatment  of  some  forms  of 
colitis,  or  ulceration  of  the  colon  or  rectum  ( e.g .  tubercle  and  dysentery), 
for  the  diversion  of  the  faeces  and  the  lavage  and  application  of  medica¬ 
ments  to  the  bowel. 

The  treatment  of  ulcerative  colitis  by  colostomy  has  become  a  some¬ 
what  frequent  measure,  and  in  considering  this  disease  as  an  indication 
it  is  necessary  to  use  some  precision  as  to  what  is  aimed  at.  Is  the  pri¬ 
mary  requirement  that  of  an  opening  to  allow  of  lavage  and  local  appli¬ 
cations  to  the  bowel?  or  is  the  diversion  of  the  faeces  the  primary  object? 
There  seems  little  doubt  that  here,  as  in  many  other  instances,  writers  on 
this  subject  have  somewhat  obscured  the  question  by  dealing  with  cases 
of  a  very  different  nature  under  the  same  general  heading.  In  cases  in 
which  the  prominent  symptoms  are  diarrhoea,  the  passage  of  mucus  and 
blood  in  large  quantities,  fever,  and  rapid  emaciation,  there  can  be  no 
doubt  that  diversion  of  the  faeces  is  the  first  object  to  be  aimed  at,  and 
that  unless  this  be  complete  no  advantage  will  accrue  from  the  operation. 
Again,  that  in  some  cases  in  which  pain,  amounting  to  such  a  degree  as 
to  cause  actual  attacks  of  collapse,  is  the  main  feature,  diversion  of  the 
faeces  affords  the  only  likelihood  of  relief. 

In  obstinate  cases  of  mucous  colitis,  the  complete  diversion  of  the 
faeces  is  not  so  much  the  primary  object,  as  the  possibility  of  the  direct 
treatment  of  the  interior  of  the  bowel  by  lavage  and  the  application  of 
various  medicaments.  Here,  therefore,  a  lateral  fistula  into  the  colon, 
which  is  easy  of  closure,  or  an  appendicostomy,  meets  the  requirements. 
The  same  remarks  apply  to  the  treatment  of  amoebic  dysentery,  in  which 
satisfactory  results  by  these  measures  have  been  obtained  in  severe  cases. 

In  true  ulcerative  colitis  a  complete  colostomy  is  required,  although 
performed  in  the  anticipation  of  ultimate  closure.  This  latter  question 
of  closure  is  fraught  with  grave  difficulties,  partly  as  to  the  suitable 
moment  at  which  it  should  be  undertaken,  and  partly  from  the  danger  to 
life  with  which  the  procedure  is  attended. 

In  some  cases  the  beneficial  effect  of  diversion  of  the  faeces  is  prompt ; 
the  haemorrhage  and  auto-intoxication  from  the  ulcerated  bowel  are 
completely  checked,  and  in  the  course  of  from  three  to  six  months  the 
question  of  closure  of  the  artificial  anus  may  be  safely  considered.  Many 
such  cases  have  now  been  recorded,  but  in  the  experience  of  the  individ¬ 
ual  surgeon  they  are  none  too  common.  A  considerable  improvement 
persists  so  long  as  the  artificial  vent  is  maintained,  but  the  attempted 
closure  of  this  is  often  followed  by  either  the  recurrence  of  symptoms  or 
the  death  of  the  patient. 

Further  experience  and  improved  methods  of  treatment,  local  and 
general,  may  render  it  practicable  to  lay  down  definite  rules  as  to  the 
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period  after  which  it  is  safe  to  attempt  to  close  an  artificial  anus  in  this 
disease.  A  glance  at  Fig.  340  shows  the  condition  which  may  exist  in 
cases  of  any  standing  prior  to  the  performance  of  the  colostomy.  When 
general  and  local  symptoms  have  subsided,  a  preliminary  examination 
with  the  sigmoidoscope,  both  from  the  natural  and  the  artificial  anus, 
may  afford  help  as  to  the  condition  of  the  interior  of  the  bowel,  and  this 
examination  should  be  supplemented  by  the  introduction  of  a  Mitchell 

Banks’s  tube  to  observe  the  result  of 
diversion  of  the  fasces  into  the  por¬ 
tion  of  the  normal  channel  which  has 
been  excluded.  If  these  tests  afford 
satisfactory  results,  the  closure  of  the 
anus  may  be  attempted. 

It  must  be  borne  in  mind  that  the 
portion  of  bowel  excluded  after  a 
time  undergoes  a  process  of  cicatriza¬ 
tion  as  well  as  contraction,  which 
may  render  it  quite  unfit  for  purposes 
of  anastomosis  as  a  preliminary  to 
closure  of  the  artificial  anus.  When 
the  bowel  has  been  excluded  for  six 
months  or  more  it  may  contract  to 
such  an  extent  as  to  resemble  a  tape, 
its  wall  assumes  a  singularly  pale 
bloodless  aspect,  while  the  appendices 
epiploicae  gain  a  very  large  size,  re¬ 
sembling  considerable  fatty  tumours. 
Beyond  this  the  tissue  is  brittle  and 
friable  and  quite  unsuitable  for  the 
safe  introduction  of  sutures.  In  these 
particulars  the  contracted  bowel  is 
very  different  from  that  met  with 
when  the  excluded  portion  of  the 
colon  is  itself  healthy,  and  should  they 
be  revealed  by  an  abdominal  explora¬ 
tion,  the  case  is  probably  not  only  unsuited  for  the  establishment  of  an 
anastomosis,  but  also  for  closure  of  the  artificial  anus. 

(vi)  The  existence  of  a  fistulous  communication  between  the  bladder 
and  the  rectum. 

(vii)  Obstruction  due  to  pressure  on  the  bowel  from  without,  most 
frequently  by  pelvic  tumours.  Most  commonly  the  source  of  obstruction 
is  in  connexion  with  disease  of  the  female  generative  organs;  less  fre- 


Fig.  340.  Ulcerative  Colitis. 
Irregular  ulceration  exposing  the 
muscular  coat.  The  remaining 
mucous  membrane  forms  under¬ 
mined  and  tumid  islands.  (St. 
Thomas’s  Hospital  Museum ,  No. 

10 77-) 
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quently,  a  tumour,  springing  from  the  pelvic  wall,  may  be  the  source  of 
pressure. 

(viii)  Certain  congenital  malformations  of  the  lower  end  of  the  ali¬ 
mentary  and  genito-urinary  tracts. 

(ix)  Occasionally  spontaneous  perforations  of  the  colon  from  malig¬ 
nant  or  other  disease,  or  injury  to  the  bowel,  especially  on  its  extra- 
peritoneal  aspect. 


LUMBAR  COLOSTOMY 

The  important  part  played  by  lumbar  colostomy  in  the  development 
of  modern  methods  of  enterostomy  and  the  treatment  of  intestinal 
obstruction  renders  it  almost  impossible  to  exclude  all  mention  of  the 
method  in  a  textbook  of  operative  surgery.  Many  reasons,  however, 
have  led  to  the  almost  complete  fall  into  desuetude  of  the  operation; 
indeed  it  is  difficult  to  lay  down  definite  indications  for  its  choice,  a  right 
lumbar  colostomy  as  a  substitute  for  a  csecostomy  being  almost  the  only 
situation  in  which  the  alternative  measure  can  receive  serious  considera¬ 
tion.  The  practical  disadvantages  of  the  method  are  sufficiently  obvious; 
the  loin  may  be  deep,  or  the  space  between  the  last  rib  and  the  iliac 
crest  narrow,  the  gut  itself  when  contracted  may  not  be  easily  detected, 
the  presence  of  a  mesocolon  may  increase  the  difficulty  of  performing 
an  extra-peritoneal  operation,  or  as  a  result  of  congenital  peculiarity 
the  colon  may  not  occupy  its  normal  position.  The  presence  of  ascites 
may  cause  the  peritoneum  to  bulge  and  obscure  the  colon,  or  an  enlarged 
or  abnormally-placed  kidney  may  interfere  both  with  the  exposure  of 
the  bowel  and  its  fixation  to  the  surface.  Again,  the  wound  gives  little 
scope  for  exploration,  and  affords  no  elasticity  for  further  procedures 
if  any  of  the  enumerated  difficulties  be  met  with,  or,  if  it  should  be  found 
that  growth  actually  occupies  the  situation  destined  to  be  the  site  of  the 
artificial  anus,  the  resort  to  a  second  incision  in  the  right  lumbar  region 
could  hardly  be  faced  with  equanimity  at  the  present  day  merely  for 
the  advantage  of  an  extra-peritoneal  operation,  so  greatly  valued  by 
surgeons  in  bygone  times.  Lastly,  the  lumbar  artificial  anus  is  so  sit¬ 
uated  as  to  be  in  a  less  convenient  position  than  one  in  the  iliac  region. 


CiECOSTOMY,  TYPHLOSTOMY,  ASCENDING  COLOSTOMY 

The  caecum  and  commencement  of  the  ascending  colon  are  more  fre¬ 
quently  utilized  as  the  seats  of  temporary  than  permanent  colostomies. 
Thus  this  portion  of  the  colon  is  sometimes  opened  in  cases  of  obstruction 
due  to  stricture  or  growth  of  the  ascending  or  transverse  colon,  where 
great  distension  exists,  as  a  preliminary  measure  to  further  treatment 
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when  the  distension  shall  have  subsided.  Again,  the  intestine  is  often 
opened  in  this  position  in  case  of  ulcerative  colitis. 

The  operation  has  always  been  unpopular  for  obvious  reasons,  the 
most  important  of  which  is  the  tendency  of  the  resulting  intestinal 
discharge  to  cause  irritation  of  the  surrounding  skin;  this  trouble, 
although  more  marked  in  some  cases  than  others,  may  be  looked  upon 
as  a  constant  one.  With  regard  to  the  consistence  of  the  matter  dis¬ 
charged  from  a  csecal  anus,  however,  it  may  be  pointed  out  that  it  by  no 
means  necessarily  retains  its  primary  fluid  character.  With  time  the 
faecal  matter  tends  to  acquire  more  consistence  and  becomes  less  irritat¬ 
ing;  thus  the  condition  in  some  degree  conforms  with  what  is  seen  in  iliac 
colostomies,  where  the  patients  with  time  acquire  very  considerable 
regularity  in  the  occurrence  of  actions  of  the  bowels.  A  second  objection, 
the  loss  of  nutrition  due  to  the  early  escape  of  the  intestinal  contents, 
is  also  a  real  one,  but  not  of  so  marked  a  nature.  It  has  been  shown  that 
patients  with  a  caecal  anus  may  live  for  a  considerable  time,  gaining 
flesh,  and  not  unbearably  uncomfortable.  Thus  two  cases  are  recorded 
by  Messrs.  Goodsall  and  Miles,  in  one  of  which  the  patient  had  lived 
nine  years,  putting  on  25  lbs.  in  weight,  and  another  six  years,  during 
which  the  weight  increased  10  lbs. 

It  cannot,  however,  be  too  strongly  laid  down,  that  the  disadvantages 
resulting  from  an  artificial  anus  in  this  situation  steadily  and  rapidly 
decrease  with  every  inch  that  the  opening  can  be  advanced  towards  the 
anus.  It  is  well  known  that  the  tendency  is  for  a  certain  stagnation 
of  the  intestinal  flow  to  take  place  when  the  caecum  is  reached,  and  that 
the  fluid  constituent  is  freely  absorbed,  and  this  fact  has  an  important 
bearing  on  the  consistence  of  the  matter  discharged.  Moreover,  with 
an  ascending  colostomy  the  direct  transverse  flow  of  small  intestinal 
contents  from  the  ileo-colic  valve  to  the  artificial  'anus  is  avoided.  In 
cases  of  colostomy  for  ulcerative  colitis  in  which  it  may  be  necessary  to 
maintain  the  artificial  anus  for  very  considerable  periods,  these  points 
are  of  special  importance,  and  the  anus  should  not  be  established  below 
the  level  of  the  ascending  colon. 

Operation.  The  lines  of  operation  are  the  same  whether  the 
caecum  or  the  ascending  colon  is  to  be  the  site  of  the  colostomy. 

If  the  conditions  allow  the  ascending  colon  to  be  employed,  an  inci¬ 
sion  similar  to  that  for  appendicectomy  by  McBurney’s  method  may  be 
used.  The  question  then  arises  whether  the  muscular  fasciculi  should  be 
separated  or  divided  across  their  course,  and  in  this  relation  it  should 
be  remembered  that  a  lateral  colostomy  is  often  either  all  that  is,  or 
can  be,  aimed  at.  Hence,  considering  the  known  tendency  of  such 
openings  to  contract  and  close  spontaneously,  it  is  better  to  divide  the 
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muscles  to  an  extent  of  at  least  2  inches.  If  this  course  be  taken,  in 
spite  of  the  disposition  to  contract  possessed  by  the  opening  of  the  bowel, 
considerable  prolapse  of  the  mucous  membrane  often  occurs  with  the 
lapse  of  time,  and  the  patency  and  efficiency  of  action  of  the  artificial 
anus  increases. 

After  the  incision  of  the  peritoneum,  no  difficulty  usually  presents 
itself  in  at  once  dealing  with  the  colon  which  lies  directly  beneath  the 
wound.  The  parietal  peritoneum,  together  with  the  fascia  transversalis, 
should  be  carefully  sutured  to  the  surface  of  the  caecum  or  colon,  a  pro¬ 
ceeding  which  may  necessitate  some  enlargement  in  the  wound  in  the 
abdominal  wall,  and  the  external  wound  having  been  suitably  reduced 
in  size  by  the  introduction  of  sutures,  the  bowel  may  be  left  to  be  opened 
two  or  three  days  later.  When  it  is  imperative  to  relieve  the  distension 
at  once,  the  bowel  must  be  drawn  as  prominently  as  possible  into  the 
wound,  the  central  area  is  surrounded  by  a  purse-string  suture,  within 
the  limits  of  which  an  incision  is  made,  and  a  Paul’s  tube  is  inserted. 

In  cases  of  obstruction  the  caecum  may  be  enormously  distended, 
and  the  removal  of  the  support  previously  afforded  by  the  intact  ab¬ 
dominal  wall  may  be  followed  by  the  occurrence  of  distension  rents  of 
the  peritoneal  covering  of  the  bowel.  Under  these  circumstances  great 
gentleness  is  required  in  the  manipulation  of  the  intestine,  lest  a  rupture 
and  escape  of  faeces  should  occur.  The  same  condition  may  make  the 
introduction  of  sutures,  without  perforation  of  the  bowel-wall,  very 
difficulty  but  every  effort  must  be  made  to  avoid  this  complication. 

When  the  ascending  colon  is  selected,  the  conditions  may  permit  the 
bowel  to  be  sufficiently  mobilized  for  the  introduction  of  a  glass  rod 
across  the  mesenteric  aspect,  if  a  complete  colostomy  be  preferred.  For 
this  purpose  it  may  suffice  to  divide  one  or  more  of  the  folds  which  fre¬ 
quently  pass  from  the  outer  aspect  of  the  colon  to  the  abdominal  parietes, 
or  if  these  are  not  present  a  small  vertical  incision  may  be  made  through 
the  parietal  peritoneum  just  beyond  its  reflection  from  the  bowel  to  the 
abdominal  wall.  In  either  case  care  must  be  taken  not  to  compromise 
the  integrity  of  the  colic  vessels. 

TRANSVERSE  COLOSTOMY 

This  operation  offers  some  technical  advantages  over  that  upon  the 
ascending  colon,  in  that  the  length  of  the  transverse  mesocolon  makes 
the  performance  of  a  complete  colostomy  an  easy  matter.  The  operation 
may  often  be  utilized  as  a  temporary  measure  in  dealing  with  acute 
obstruction  in  the  bowel  beyond,  and  the  transverse  colon  may  some¬ 
times  be  made  use  of  in  inguinal  colotomy  where  the  shortness  of  the 
mesosigmoid  prevents  the  satisfactory  extrusion  of  the  sigmoid  flexure 
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(see  p.  707).  Unfortunately,  transverse  colostomy  is  seldom  applicable 
to  cases  of  ulcerative  colitis,  since  the  operation  fails  to  fulfil  the  impor¬ 
tant  indication  of  relieving  as  far  as  possible  the  whole  colon  from  the 
duty  of  conducting  the  faeces. 

Of  late  years  there  has  been  a  tendency  to  extend  the  employment 
of  this  method,  and  the  following  advantages  have  been  claimed  for  it : 
A  complete  colostomy  is  always  possible ;  the  position  of  the  anus  allows 
it  to  be  readily  employed  by  the  patient  by  simply  leaning  forward  over 
a  suitable  receptacle;  the  situation  of  the  opening  allows  the  separated 
fibres  of  the  rectus  abdominalis  being  utilized  to  form  a  sort  of  sphincter, 
such  as  is  sought  for  in  some  of  the  operations  of  gastrostomy  or 
jejunostomy.  The  resistance  afforded  by  the  costal  arch  and  the  portion 
of  the  rectus  strengthened  by  the  lineae  transversae  offers  a  better  support 
for  the  retentive  apparatus ;  gravity  is  not  an  important  element  in  the 
occurrence  of  prolapse;  there  is  no  prominent  anterior  superior  spine  to 
make  the  application  of  retentive  apparatus  difficult ;  the  faeces,  although 
sufficiently  consistent,  are  not  so  offensive  as  at  the  sigmoid  flexure, 
and  the  opening,  if  established  for  temporary  purposes,  is  more  easy 
to  close  (McGavin,  Clin.  Soc.  Trans.,  1906,  vol.  xxxix,  p.  69). 

The  above  merits  of  the  transverse  operation  are  fairly  stated,  except 
as  to  the  implied  suggestion  that  it  is  a  preferable  operation  to  inguinal 
colostomy  for  general  use.  Against  this  view  it  must  be  urged  that, 
although  it  affects  the  nutrition  of  the  body  to  a  very  small  extent,  yet 
the  exclusion  of  a  greater  length  of  the  intestinal  canal  than  is  actually 
necessary  is  inadvisable.  It  is  also  obvious  that  the  anatomical  arrange¬ 
ment  of  the  mesocolon,  especially  beyond  the  mid-line,  are  such  as  to 
allow  of  prolapse  more  readily  than  in  any  other  segment  of  the  large 
intestine,  and  in  fact  this  accident  is  more  frequent  and  pronounced  than 
in  properly  performed  iliac  colostomies. 

Operation.  The  incision  should  be  vertical,  its  centre  above  the 
level  of  the  umbilicus,  and  carried  through  the  separated  fibres  of  the 
rectus  muscle. 

The  further  details  of  the  operation  do  not  differ  from  those  de¬ 
scribed  in  the  case  of  iliac  colostomy,  except  in  so  far  as  it  may  be 
necessary  to  free  the  attachment  of  the  great  omentum,  both  as  a  matter 
of  convenience  in  fixing  the  bowel,  and  to  minimize  the  size  of  the  open¬ 
ing  in  the  abdominal  wall. 

ILIAC  COLOSTOMY 

An  oblique  incision  4  inches  long  is  made,  the  centre  of  which  im¬ 
pinges  at  right  angles  on  the  junction  of  the  middle  and  outer  thirds  of 
a  line  carried  from  the  umbilicus  to  the  anterior  superior  iliac  spine. 
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The  skin  and  the  subcutaneous  tissue  are  divided,  and  the  vessels 
secured.  The  aponeurosis  of  the  external  oblique  is  incised  in  the 
direction  of  its  fibres,  and  the  fibres  of  the  internal  oblique  and  trans- 
versalis  muscles  are  separated  with  a  retractor  and  blunt  dissector.  The 
gap  in  the  muscles  thus  obtained  is  stretched  with  a  pair  of  retractors  to 
the  desired  size,  and  the  peritoneum  is  opened. 

When  distended,  the  sigmoid  colon  often  bulges  into  the  wound;  ii 
this  be  not  the  case  and  any  difficulty  arises,  the  small  intestine  must  be 


Fig.  341.  The  Sigmoid  Flexure  supported  on  a  Glass  Rod.  A  loop 
of  rubber  tubing  is  applied  to  hold  the  rod  securely  in  position. 

displaced  inwards  with  plugs,  and  the  colon  sought  for  in  the  iliac  fossa. 
The  flexure  is  never  absent  except  in  the  case  of  transposition  of  the 
viscera,  but  shortness  of  the  mesentery  may  make  it  difficult  to  get  the 
bowel  into  the  wound. 

When  secured,  the  loop  is  followed  upwards  until  its  most  fixed  point, 
the  junction  with  the  descending  colon,  is  reached.  This  portion  is 
employed  for  the  purposes  of  the  anus,  the  precaution  being  designed  to 
guard  against  the  subsequent  occurrence  of  prolapse,  which  is  more  likely 
to  occur  if  a  part  with  a  long  mesentery  be  employed  (Cripps). 
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The  loop  is  drawn  forward,  and  with  a  blunt  instrument  a  gap  is 
made  in  the  mesentery  between  the  vessels,  through  which  a  glass  rod 
(see  Fig.  341)  is  introduced  to  lie  on  the  abdominal  wall  transversely  to 
the  long  axis  of  the  wound.  A  single  stitch  should  be  passed  at  either 
end  of  the  loop,  including  the  margins  of  the  skin  wound  and  the  anterior 
longitudinal  muscular  band  of  the  bowel.  These  stitches  serve  to  sup¬ 
port  the  loop,  if  necessary,  when  the  glass  rod  has  been  removed. 


Other  methods  of  fixation  may  be  employed  in  place  of  the  rod,  such 
as  Burghard’s  pins  (see  Fig.  343),  or  a  folded  plug  of  gauze  may  be 
passed  through  the  opening  in  the  mesentery.  If  it  be  preferred,  the  use 
of  any  such  appliances  may  be  replaced  by  the  passage  of  a  single  mat¬ 
tress  stitch  across  the  centre 
of  the  wound,  including  the 
two  skin  margins  and  the 
intervening  mesentery,  so  as 
to  establish  a  cutaneous 
bridge  in  the  concavity  of 
the  exposed  loop  of  bowel 
(Ward). 

The  appendices  epiploicse 
may  be  ligatured  at  their 
base  and  removed.  If  the 
colon'  requires  to  be  opened 
at  once,  the  angles  of  the  abdominal  wound  are  sutured,  and  a  gauze 
plug  is  carefully  wound  around  the  base  of  the  projecting  loop.  A  purse¬ 
string  suture  is  made  to  surround  a  sufficiently  extensive  area,  and  in  the 
centre  of  this  the  bowel  is  incised,  an  assistant  seizing  either  edge  of  the 
opening  as  it  is  made.  A  Paul’s  tube  is  then  rapidly  inserted  into  the 
opening  and  the  purse-string  suture  drawn  up  and  tied.  A  second  thick 
ligature  of  silk  should  then  be  tied  around  the  portion  of  bowel  sur¬ 
rounding  the  tube  to  reinforce  the  weaker  purse-string  thread.  The 
Paul’s  tube  is  provided  with  a  soft-rubber  tube  to  convey  the  contents  of 
the  bowel  into  a  suitable  receptacle.  The  tube  separates  spontaneously 
on  the  third  or  fourth  day.  The  support  to  the  loop  of  bowel  is  better 
left  until  the  fifth  or  sixth  day,  when  it  may  be  removed. 

When  immediate  relief  is  not  required,  the  exposed  loop  of  bowel  is 


Fig.  343.  Burghard’s  Colostomy  Pins. 

Half-size. 
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left  for  three  days,  and  then  opened.  The  safest  method  of  procedure  is 
to  remove  as  large  an  oval  portion  of  the  wall  as  possible.  This  method 
is  preferable  to  complete  division  of  the  bowel  on  the  rod.  No  anaesthetic 
is  necessary,  and  bleeding  is  readily  controlled. 

The  future  control  of  the  anus  is  effected  by  means  of  some  sort  of 
pad.  The  most  generally  useful  apparatus  consists  in  a  cup  with  a  pneu¬ 
matic  rim,  which  is  fitted  over  the  opening,  and  retained  by  a  belt.  The 
older  fashioned  plug  is  unsatisfactory,  and  indeed,  when  the  artificial 
anus  is  of  old  standing,  a  simple  pad  of  lint  is  comfortable  and  efficient. 
When  the  colotomy  is  upon  the  right  side  and  the  faeces  fluid,  a  recep¬ 
tacle  should  be  added  to  the  cup.  In  the  case  of  a  left  inguinal  colos¬ 
tomy,  if  care  be  taken  with  the 
diet,  it  is  usually  possible  to  get 
the  bowels  to  act  at  fairly  regular 
intervals ;  thus  on  rising  in  the 
morning,  again  after  breakfast, 
and  later  not  more  than  once  dur¬ 
ing  the  day.  Too  much  care  can¬ 
not  be  taken  in  the  fitting  and 
adjustment  of  the  colostomy  pad, 
since  on  its  efficient  action  the 
comfort  of  the  patient  and  the 
reputation  of  the  operation  will 
depend.  In  the  after-treatment 
washing  out  of  the  distal  portion 
of  the  bowel  should  be  done  at 
regular  intervals,  especially  if  an 
ulcerating  growth  is  present. 

This  is  best  done  from  above 
downwards.  The  advantages 

gained  by  the  possibility  of  this  procedure  are  sufficiently  great  to  render 
undesirable  the  method  in  which  the  colon  is  completely  divided,  and  the 
lower  end  of  the  bowel  sutured  and  allowed  to  drop  back  into  the 
abdomen. 


Fig.  344.  Colostomy  Cup  and  Belt 
with  Receptacle  attached. 


COLOSTOMY 

To  make  an  artificial  anus  over  which  the  patient  has  absolute  con¬ 
trol  Marro  devised  a  method  which  consisted  in  causing  the  proximal 
end  of  the  severed  colon  to  cross  a  subcutaneous  tunnel,  so  that  a  belt 
might  be  worn  to  constrict  it. 

Through  a  medial  suprapubic  laparotomy  incision  the  sigmoid  is 
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brought  up  and  clamped  at  the  selected  point.  This  first  clamp  passes 
from  right  to  left  ( e.g .  handle  to  the  right).  Likewise  a  second  clamp 
is  applied  at  a  short  distance,  after  emptying  the  intervening  colonic 
segment  by  pressure.  Marro  then  opened  into  the  colon  between  these 
clamps  with  a  cautery,  cauterized  the  entire  mucosa  of  the  segment, 
and  then  cut  the  colon  close  to  the  proximal  clamp.  Next  a  2-inch  in¬ 
cision  is  made  at  the  border  of  the  left  rectus  with  its  upper  extremity 
at  the  intercristal  line,  extending  into  the  peritoneum.  Through  this  a 


Fig.  345.  The  Dotted  Line  shows  Line  of  Section.  The  blunt  retractor 
holds  outer  third  of  rectus  muscle  together  with  skin  and  aponeurosis.  ( Lilien - 
thal .) 

clamp,  passing  of  necessity  from  left  to  right,  is  applied  behind  the  first 
forceps  and  mobilizes  the  proximal  end,  which  is  then  drawn  out  of 
the  abdomen.  A  third  incision  passing  only  through  the  skin  is  made 
in  the  upper  half  of  the  abdomen  at  the  left  rectus  border.  A  forceps  is 
thrust  into  this  incision,  spread,  and  made  to  emerge  from  the  lower  left 
rectus  incision  and  creates  a  subcutaneous  tunnel.  This  last  forceps 
now  grasps  the  end  of  the  colon  and  aided  by  the  forceps  attached 
thereon  draws  the  mobilized  segment  through  this  tunnel. 

The  distal  segment  of  bowel  may  be  invaginated  and  dropped  back 
into  the  abdomen  and  the  first  laparotomy  incision  closed  in  layers. 
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The  colon  edges  in  contact  with  the  lower  left  rectus  incision  are 
sutured  to  the  peritoneum  here  and  the  skin  closed  over  it.  An  excess 
of  about  2  inches  of  colon  has  been  drawn  through  the  upper  incision. 
To  this  a  rubber  tube  may  be  temporarily  attached  to  furnish  continuous 
drainage  until  convalescence  is  established,  when  the  excess  length  may 
be  removed. 

A  modification  of  this  operation  consists  in  making  the  tunnel  hori- 


Fig.  346.  Twist  Complete  and  maintained  in  Position  by  Anchor  Sutures 
holding  Sigmoid  to  Aponeurosis.  ( Lilienthal .) 

zontal  with  its  exit  over  the  iliac  crest,  so  as  to  make  constriction  by 
bands  around  the  pelvis  easier  and  more  certain. 

Lilienthal  brings  a  loop  of  sigmoid  through  an  incision  in  the  outer 
one-third  of  the  left  rectus.  The  upper  limb  of  the  sigmoid  loop  is 
sutured  to  the  peritoneum  at  the  upper  angle  of  the  incision  and  the 
lower  limb  is  likewise  sutured  at  the  lower  angle.  This  is  done  with  a 
continuous  silk  or  linen  suture,  locking  every  third  stitch.  This  com¬ 
pleted,  the  intervening  peritoneal  gap  is  closed  by  a  continuous  stitch 
through  and  through  the  mesosigmoid  (see  Fig.  345).  The  lower  limb 
is  ligated  and  cut  short.  The  upper  limb  is  then  freed  from  the  meso¬ 
sigmoid  and  should  be  about  3  inches  long.  Clamps  are  applied  to  its 
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free  edges  and  torsion  of  the  stump  is  made  so  as  to  just  occlude  the 
lumen.  The  force  used  in  this  manoeuvre  is  gauged  by  a  finger  in  the 
bowel.  This  torsion  is  maintained  by  sutures  in  the  fascia  (see  Fig. 
346).  A  colon  tube  is  inserted,  anchored  by  sutures,  and  left  in  place 
about  one  week.  At  this  time  the  redundant  sigmoid  may  be  removed 
by  the  cautery  without  anaesthetic. 

The  desirability  of  providing  a  substitute  for  the  normal  anal 
sphincters  has  led  to  numerous  attempts  to  provide  some  muscular  con¬ 
trol  of  the  artificial  anus.  When  the  fact  is  considered  that  no  substitute 
for  the  tonic  contraction  of  the  internal  sphincter  can  be  found,  it  is 
evident  that  no  more  can  be  hoped  for  than  is  gained  by  the  separation 


Fig.  347.  Colostomy  Cup  and  Belt. 

of  the  muscular  fibres  of  the  abdominal  wall  rather  than  incising  them 
across  their  course. 

Difficulties.  In  spite  of  the  general  ease  with  which  iliac  colos¬ 
tomy  can  be  performed,  yet  certain  difficulties  and  complications  arise 
with  sufficient  frequency  to  need  notice. 

The  most  common  technical  difficulty  experienced  is  dependent  on 
the  nature  and  condition  of  the  mesosigmoid.  The  length  of  this  fold 
may  be  deficient,  as  a  result  simply  of  individual  conformation;  more 
often  the  shortening  is  due  to  morbid  conditions.  Thus  mesenteritis  may 
have  been  the  result  of  simple  inflammatory  change,  or  some  form  of 
specific  infiltration,  especially  when  ulceration  has  been  in  progress;  or 
the  shortening  and  rigidity  of  the  mesentery  may  be  due  to  the  implica¬ 
tion  of  the  lymphatic  vessels  and  glands,  especially  in  cases  of  malignant 
disease.  Again,  adhesions  may  have  formed,  fixing  the  colon  to  other 
portions  of  the  gut;  thus  the  writer  has  had  to  deal  with  adhesions  be¬ 
tween  the  sigmoid  colon  and  the  stomach  by  removing  a  part  of  the 
stomach-wall.  If  there  be  adhesions  between  a  growth  of  the  pelvic 
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colon  and  coils  of  the  small  intestine,  the  complication  is  liable  to  render 
the  performance  of  a  colostomy  of  very  transient  benefit,  as  secondary 
obstruction  may  soon  develop.  Great  distension  or  great  contraction  of 
the  bowel  may  also  give  rise  to  considerable  technical  difficulty. 

Shortness  of  the  mesentery  has  to  be  met  in  a  variety  of  manners; 
thus  the  parietal  peritoneum  may  be  incised  at  its  junction  with  the 
mesentery  and  the  latter  stretched.  If  this  course  be  taken,  care  must  be 
exercised  to  avoid  too  great  tension  on  the  vessels,  and  consequent  inter¬ 
ference  with  the  vitality  of  the  extruded  loop.  In  some  cases  the  diffi¬ 
culty  may  be  got  over  by  separation  of  the  growth  itself  when  the  latter 
is  in  the  immediate  neighbourhood  of  the  wound.  The  growth  is  then 
drawn  outside  the  abdomen,  the  bowel  fixed,  a  Paul’s  tube  inserted  well 
on  the  proximal  side,  and  the  growth  is  removed  a  day  or  two  later. 
When  dealt  with  in  this  manner  the  growth  necroses  unless  soon  taken 
away. 

When  operating  for  urgent  obstruction,  the  colon  may  be  sutured  to 
the  parietal  peritoneum,  and  opened  in  the  depth  of  the  wound.  Al¬ 
though  this  is  sometimes  expedient,  it  is  a  most  unsatisfactory  procedure, 
the  artificial  anus  under  such  conditions  seldom  continuing  to  function 
more  than  a  week  or  two,  after  which  time  the  performance  of  a  second 
operation  has  to  be  undertaken. 

The  proper  procedure  under  the  circumstances  is  to  secure  the  trans¬ 
verse  colon  in  place  of  the  sigmoid.  It  is  frequently  possible  to  draw  the 
transverse  colon  into  the  iliac  colostomy  wound,  since  the  previous  dis¬ 
tension  has  often  resulted  in  increase  in  its  length,  and  correspondingly 
low  position  in  the  abdomen.  If  this  be  not  possible,  a  second  incision 
should  be  made  in  the  abdominal  wall,  and  a  proper  complete  transverse 
colostomy  performed. 

Complications.  Peritoneal  infection  may  be  said  to  be  a  rare 
event,  even  when  the  colon  is  at  once  opened.  This  happy  circumstance 
is  in  some  degree  due  to  the  fact  that  the  subjects  of  the  operation  have 
been  suffering  from  a  varying  degree  of  auto-intoxication  for  a  long 
period  before  the  operation,  and  thus  have  acquired  a  certain  immunity 
and  protection.  In  this  particular,  the  advisability  of  exercising  especial 
care  when  ascitic  fluid  is  present  should  receive  mention.  Such  fluid  is 
difficult  to  retain  if  present  in  material  quantity,  and  its  leakage  not 
only  favours  infection,  but  also  interferes  with  the  proper  healing  of  the 
wound.  It  is  best,  therefore,  to  remove  as  much  fluid  as  possible  at  the 
time  of  the  operation,  and  prior  to  the  opening  of  the  bowel. 

Cellulitis  of  the  abdominal  wall  occasionally  occurs  as  a  result  of  im¬ 
perfect  adhesion  of  the  bowel  to  the  abdominal  wound.  It  usually  gives 
rise  to  troublesome  symptoms,  amongst  which  may  be  mentioned  dis- 


708 


OPERATIONS  UPON  THE  INTESTINES 


tressing  hiccough.  A  large  area  of  the  abdominal  wall  may  be  involved 
which  needs  to  be  treated  with  numerous  incisions.  Cellulitis  is  not  un¬ 
commonly  a  consequence  of  secondary  interference  with  the  wound ;  thus 
in  the  removal  of  stitches,  or  of  the  means  employed  for  holding  up  the 
loop.  It  should  be  mentioned  that  cellulitis  is  very  apt  to  occur  if  a 
Paul’s  tube  be  tied  in  on  the  second  day,  in  cases  where  the  termination 
of  a  two-stage  operation  has  to  be  decided  upon  more  hastily  than  was 
intended.  The  necessary  tension  exerted  in  tying  the  bowel  to  the  tube 
loosens  its  adhesion,  and  opens  the  way  for  infection  of  the  wound  in 
the  abdominal  parietes. 

Failure  of  the  bowel  to  form  proper  adhesions  and  falling  back  of  the 
loop  into  the  abdominal  cavity  occasionally  occur.  Speaking  generally, 
this  accident  may  be  said  to  be  most  often  the  result  of  imperfect  fixation 
at  the  time  of  operation,  but  cases,  especially  of  advanced  malignant 
disease,  do  occur  where  not  only  is  the  immediate  effusion  of  plastic 
lymph  insufficient,  but  where  the  lymph  at  first  effused  either  fails  to 
develop  into  proper  adhesions,  or  becomes  again  absorbed.  Failure  to 
obtain  sufficiently  strong  adhesions  is  also  sometimes  seen  when  colostomy 
is  performed  in  young  infants,  as  for  imperforate  anus.  Escape  of  the 
bowel  from  its  new  connexions,  and  even  the  prolapse  of  small  intestines 
during  expulsive  efforts,  or  during  fits  of  screaming,  has  in  fact  occurred 
sufficiently  often  to  form  a  definite  objection  to  the  performance  of  in¬ 
guinal  colostomy  in  the  very  young.  It  may  be  mentioned  that  even  in 
adults  expulsive  efforts  have  been  known  to  cause  bursting  of  the  wall  of 
the  sigmoid  colon  itself,  with  consecutive  prolapse  of  the  small  intestine. 
Such  a  case  has  been  put  on  record  by  Barnsley,  in  which,  after  replace¬ 
ment  of  the  bowel  and  repair  of  the  rent,  the  patient  recovered. 

Hccmorrhage  from  a  colostomy  opening  is  a  rare  event  except  in 
cases  of  ulcerative  colitis;  in  this  disease  it  may  be  alarming,  and  the 
writer  has  also  seen  haemorrhage  cause  death  in  a  patient  operated  upon 
for  advanced  tuberculous  ulceration  with  anal  obstruction. 

A  very  embarrassing  complication  may  arise  in  the  occasional  failure 
of  an  artificial  anus  to  act.  When  it  is  remembered  that  in  the  majority 
of  cases  of  acute  obstruction  the  immediate  cause  is  a  complete  loss  of 
tone  and  contractility  of  the  colic  muscle,  it  is  not  surprising  that  this 
condition  should  be  met  with.  In  some  instances  the  failure  of  the  anus 
to  become  functional  may  be  due  to  the  presence  of  a  second  source  of 
obstruction,  and  this  question  when  it  arises  is  one  of  great  anxiety  to 
the  surgeon,  since  such  an  obstruction,  if  existent,  requires  secondary 
measures,  such  as  an  anastomosis,  the  freeing  of  adhesions,  or  a  second 
colostomy,  for  its  relief.  The  need  for  such  secondary  operation  is,  how¬ 
ever,  rare,  and  as  a  rule  sufficiently  active  purgation  will  remove  the 
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difficulty.  The  fact  that  in  such  cases  distension  of  the  caecum  is  usually 
a  marked  feature  often  suggests  a  secondary  growth  in  the  neighbour¬ 
hood  of  the  hepatic  flexure.  This  is,  however,  seldom  the  case.  An 
instance  of  this  kind,  of  an  especially  striking  nature,  may  be  mentioned. 
The  patient,  a  man  of  60,  with  little  previous  warning  was  seized  with 
sudden  obstruction,  and  on  the  third  day  of  his  attack  an  iliac  colostomy 
was  performed.  The  sigmoid  loop  was  distended,  but  little  beyond  gas 
was  immediately  evacuated.  During  the  next  two  days  no  further  action 
of  the  bowels  occurred,  the  abdomen  was  much  distended,  vomiting  was 
free,  and  the  patient  was  apparently  not  in  the  least  relieved.  A  second 
colostomy  of  the  ascending  colon  was  performed  on  the  third  day,  with 
complete  relief  of  all  the  symptoms.  This  man  was  kept  under  observa¬ 
tion  for  several  months  until  the  time  of  his  death,  when  a  post-mortem 
examination  revealed  no  trace  of  obstruction  beyond  the  primary  growth 
of  the  pelvic  colon.  Both  artificial  openings  remained  patent  until  death, 
but  the  passage  of  fasces  from  the  iliac  anus  was  fitful  and  small  in  quan¬ 
tity,  the  majority  escaping  by  the  upper  one. 

Later  troubles  of  colostomy  lie  in  retraction  of  the  spur,  allowing  the 
passage  of  faeces  by  the  normal  route  to  be  resumed;  in  contraction  of 
the  artificial  anus;  in  prolapse  of  the  mucous  membrane  or  of  the  bowel 
itself ;  and  in  extension  of  the  growth  to  the  mouth  of  and  obstructing 
the  anus. 

Retraction  of  the  spur  is  best  guarded  against  by  the  formation  of  a 
prominent  one  at  the  time  of  the  operation,  but  is  sometimes  impossible 
to  prevent,  particularly  in  patients  with  a  thick  abdominal  wall.  It  is 
an  accident  of  some  importance,  since  it  not  only  partially  destroys  the 
object  of  the  operation  by  allowing  faeces  to  pass  beyond  the  opening, 
but  it  also  favours  the  contraction  and  spontaneous  closure  of  the  anus. 
Contraction  of  the  opening  may  be  treated  by  the  introduction  of  tents, 
followed  by  the  methodical  use  of  a  bougie,  which  often  suffice  in  the 
earlier  periods  to  sufficiently  restore  patency.  Later  it  may  be  necessary 
to  incise  the  structures  of  the  abdominal  wall  above  and  below  the  arti¬ 
ficial  anus. 

Prolapse — protrusion  of  the  mucous  membrane  or  of  the  bowel — may 
prove  a  serious  complication,  causing  much  discomfort  to  the  patient, 
since  it  often  renders  the  retentive  apparatus  inefficient.  Again,  strangu¬ 
lation  of  the  prolapse  occasionally  occurs.  The  prolapse  may  vary  in 
character;  it  may  affect  equally  both  the  proximal  and  distal  limb,  the 
proximal  only,  or  more  rarely  the  distal  segment  alone.  In  the  slighter 
cases  the  condition  may  be  found  to  vary  with  the  tonicity  of  the  bowel 
and  the  consistency  of  the  motions.  In  more  severe  cases  the  redundant 
mucous  membrane  may  need  to  be  carefully  trimmed  away  with  scissors. 
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When  an  entire  prolapse  exists  it  may  be  several  inches  in  length,  and 
under  these  circumstances  it  is  best  (after  having  reduced  the  prolapse 
and  sewn  up  the  opening  as  in  the  procedure  for  the  closure  of  an  arti¬ 
ficial  anus)  to  carefully  free  the  bowel,  draw  a  sufficient  quantity  out  of 
the  abdomen,  and,  after  resuturing  the  bowel  to  the  margins  of  the 
wound,  to  cut  off  the  redundant  portion,  and  to  tie  a  Paul’s  tube  into 
each  segment. 

It  is  not  always  easy  to  explain  the  occurrence  of  the  prolapse,  which 
no  doubt  depends  often  on  individual  peculiarity.  In  a  case  in  which  a 
colostomy  was  done  in  a  young  girl  for  a  constriction  of  the  rectum 
secondary  to  tuberculous  disease,  the  operation  of  removing  prolapsed 
bowel  has  had  to  be  repeated  twice  in  the  course  of  four  years,  as  much 
as  2  feet  of  bowel  requiring  to  be  removed.  The  claim  made  in  favour  of 
the  lumbar  operation,  that  prolapse  does  not  occur,  is  incorrect,  as  con¬ 
siderable  prolapse  from  a  lumbar  anus  has  been  not  rarely  observed. 

Extension  of  the  growth  to  the  mouth  of  the  anus  is  rare  when  the 
latter  has  been  made  at  a  sufficient  distance  above  the  obstruction.  It 
does  occasionally  occur,  and  under  these  circumstances  the  growth  may 
extend  into  the  skin  of  the  abdominal  wall,  forming  more  or  less  warty 
masses,  often  retaining  an  unbroken  surface  for  some  time. 

Prognosis  and  results.  The  operation  of  colostomy  in  itself 
is  unattended  with  any  considerable  risk  of  life;  thus  a  preliminary 
colostomy  made  with  the  object  of  subsequent  further  procedure  seldom 
gives  rise  to  anxiety  or  is  followed  by  a  bad  result.  The  nature  of  the 
indications  for  the  operation — inoperable  carcinoma,  the  last  stages  of 
intestinal  obstruction,  &c. — naturally  prepares  us  for  a  considerable 
post-operative  mortality.  Of  sixty-seven  cases  of  simple  colostomy  for 
malignant  disease  performed  at  St.  Thomas’s  Hospital  between  the 
years  1891  and  1907,  no  less  than  thirty-four,  or  50.7^,  died.  In  Hart¬ 
mann’s  practice  ( Chir .  de  Vintestin.,  1907,  p.  386),  of  sixty-three  patients 
subjected  to  the  operation  for  relief  of  the  consequences  of  malignant 
disease,  fourteen,  or  22.2^,  died. 


CHAPTER  XI 


ENTERECTOMY  AND  COLECTOMY 

GENERAL  INDICATIONS  FOR  ENTERECTOMY 

The  main  indications  for  enterectomy  may  be  set  forth  as  follows, 
details  as  to  the  special  conditions  dependent  on  the  form  of  disease 
calling  for  treatment  being  considered  in  the  sections  devoted  to  each : — 

1.  Injuries  to  the  bowel  (see  Chap.  VII). 

2.  Gangrene  in  internal  or  external  hernise. 

3.  Strictures  of  the  bowel,  either  congenital  or  acquired  (see  Chap. 
XIII). 

4.  Faecal  fistulae,  under  special  conditions  (see  Chap.  XI). 

5.  Embolism  or  thrombosis  of  the  mesenteric  vessels  (see  Chap. 
XIII). 

6.  Certain  intussusceptions  (see  Chap.  XIII). 

7.  Certain  volvuli  (see  Chap.  XIII). 

8.  Tuberculous  disease  of  the  bowel. 

9.  Certain  chronic  inflammatory  conditions. 

10.  Morbid  growths  of  the  bowel. 

11.  Growths  of  neighbouring  organs,  involving  the  bowel. 

As  to  the  general  application  of  enterectomy,  it  may  be  laid  down  as 
a  rule  that  the  measure  is  only  to  be  resorted  to  when  absolutely  neces¬ 
sary.  If  a  wound  or  a  perforation  can  be  sutured,  or  the  obstruction  due 
to  a  simple  stricture  can  be  satisfactorily  overcome  by  a  plastic  operation, 
no  doubt  can  exist  as  to  the  superiority  of  the  more  conservative  method, 
although  at  the  moment  excision  and  axial  union  appear  a  neater  and 
more  workmanlike  procedure. 

Evidence,  both  clinical  and  experimental,  has  shown  that  in  most 
cases  in  which  a  complete  axial  enterectomy  has  been  employed  the 
segment  of  bowel  proximal  to  the  line  of  union  remains  permanently 
more  or  less  thinned  and  dilated.  These  changes  have  been  ascribed 
to  partial  obstruction  of  the  lumen  due  to  the  presence  of  an  incomplete 
diaphragm,  produced  by  the  inversion  of  the  bowel-wall  at  the  point  of 
union  (Ballance  and  Edmunds,  Med.  Chir.  Trans.,  1896,  vol.  lxxix,  p. 
300)  ;  or  to  the  permanent  effects  produced  by  the  action  of  toxines 
formed  in  the  stagnating  contents  of  the  bowel  in  cases  where  obstruction 
has  existed  (Barker,  Lancet,  1905,  vol.  i,  p.  1062).  A  perhaps  more 


712 


OPERATIONS  UPON  THE  INTESTINES 


plausible  explanation  may  be,  that  the  complete  division  of  the  inter¬ 
muscular  nervous  plexus  produces  a  dead  point  or  stop  in  the  wave  of 
peristalsis,  with  the  result  that  local  distension  occurs,  while  a  greater 
strain  is  thrown  on  the  distal  segment  of  the  bowel  in  the  propulsion  of 
the  contents  forwards.  Again,  disturbance  of  the  normal  trophic  influ¬ 
ences  following  section  of  the  plexuses  may  be  concerned  in  the  changes 
in  the  intestinal  wall. 

Putting  this  objection  aside,  the  significance  of  which  for  the  well¬ 
being  of  the  patient  can  hardly  be  determined,  it  is  remarkable  how  great 
lengths  of  the  small  intestine  may  be  resected  without  producing  any 
serious  signs  of  interference  with  the  general  nutrition  of  the  patient. 
This  observation  goes  to  show  that  the  intestinal  tract  forms  no  exception 
to  the  rule  observed  elsewhere  in  the  economy  of  the  body,  i.e.  that  the 
provisions  for  the  performance  of  the  normal  functions  always  afford 
a  wide  working  margin.  It  has  been  pointed  out  by  Schlatter  ( Ccntralb . 
/.  Chir.,  1906,  vol.  xxxii,  p.  1354)  that  the  length  of  gut  removed  is 
not  the  sole  factor  concerned,  since  2  yards  may  be  removed  from  some 
patients  with  small  effect,  while  in  others  the  removal  of  a  few  inches 
may  be  of  importance.  In  two  cases  recorded  by  him,  il/2  and  2  yards 
respectively  were  removed  with  no  bad  result  beyond  slight  loss  of 
strength.  In  these  cases  the  loss  of  absorption  of  albumen  and  fats  was 
shown  to  be  abnormally  great;  while  the  patient  from  whom  ip2  yards 
were  removed  needed  more  food  than  the  one  who  lost  2  yards,  as  in 
the  former  the  case  was  complicated  by  the  presence  of  extensive  ad¬ 
hesions.  Care  ought  to  be  taken  in  dieting  these  patients  to  compensate 
for  the  loss  of  absorbent  surface.  Removal  of  the  large  intestine  is  nat¬ 
urally  of  less  moment  in  this  particular  than  is  the  case  with  the  small 
gut  (see  p.  769). 

Gangrenous  hernia.  In  gangrenous  hernia  two  classes  of  cases 
are  met  with:  (1)  Those  in  which  the  gangrene  is  limited  to  the  site  of 
the  constriction,  or  takes  the  form  of  a  more  or  less  localized  patch  at 
the  convexity  of  the  strangulated  loop  corresponding  with  the  area  sup¬ 
plied  by  the  terminal  portion  of  the  circulation.  (2)  Those  in  which 
infective  cellulitis  exists,  either  as  a  cause  or  a  consequence  of  the 
strangulation,  and  extends  for  a  varying  distance  along  the  proximal 
segment  of  the  gut  into  the  peritoneal  cavity.  In  this  class  some  difficulty 
may  be  experienced  in  determining  at  what  level  the  section  of  the  bowel 
should  be  made.  The  appearance  of  the  gut  and  its  power  of  con¬ 
traction  are  perhaps  the  best  guides,  to  which  may  be  added  the  evi¬ 
dence  of  thrombosis  of  the  mesenteric  vessels  gathered  from  their  want 
of  pulsation,  possible  palpability  as  cords,  and  the  absence  of  proper 
bleeding  on  incision  of  the  bowel. 
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Tuberculous  disease.  This  may  become  an  indication  for 
enterectomy  in  three  forms:  (1)  As  the  hyperplastic,  where  definite 
tumours,  often  of  large  size,  have  to  be  dealt  with.  (2)  As  the  entero- 
peritoneal  form,  in  which  peritoneal  adhesions,  surrounding  infiltra¬ 
tion,  and  possibly  stenosis  may  one  or  all  be  present.  (3)  As  single  or 
multiple  stenoses  of  the  intestine,  often  free  from  adhesions  or  surround¬ 
ing  disease,  and  possibly  at  the  time  that  operative  interference  is  under¬ 
taken  offering  little  evidence,  even  histologically,  of  their  original  nature. 

The  symptoms  demanding  enterectomy  are  in  the  main  those  of  more 
or  less  severe  chronic  obstruction,  interference  with  the  digestive  func¬ 
tions,  accompanied  by  progressive  weakness  and  emaciation ;  or  where 
the  disease  is  active  and  accompanied  by  ulceration,  those  indicating 
chronic  entero-intoxication. 

Many  of  the  earlier  successful  cases  of  operative  treatment  were  in¬ 
stances  in  which  tuberculous  tumours  of  the  hyperplastic  variety  had  been 
mistaken  for  malignant  growths,  and  subsequent  experience  has  shown 
that  the  discrimination  of  the  two  diseases  is  far  from  easy  clinically,  and 
may  necessitate  the  use  of  the  microscope,  if  a  certain  conclusion  is  to  be 
arrived  at.  This  is  happily  of  comparatively  less  moment,  since  extirpa¬ 
tion  is  the  method  of  treatment  best  suited  to  either  condition.  Mayo 
Robson,  in  recording  some  successful  cases  of  intestinal  tuberculosis 
treated  by  enterectomy,  exclusion,  or  colostomy,  compares  the  results  with 
those  obtained  by  laparotomy  in  peritoneal  tuberculosis,  and  urges  that 
additional  advantage  is  gained  by  removing  a  local  infecting  centre 
{Clin.  Soc.  Trans.,  1902,  vol.  xxxv,  p.  58). 

In  fact,  cases  of  obvious  tuberculous  disease  of  the  caecum,  of  the 
subserous  variety,  do  appear  to  have  benefited  by  a  simple  laparotomy. 
Thus  Hartmann  quotes  nineteen  cases,  collected  by  Campiche  ( Dentsch . 
Zeitschr.  f.  Chir.,  1905,  vol.  lxxx,  p.  519),  in  which  15.7$  cures  were 
obtained  by  this  measure.  In  cases,  however,  where  the  disease  exceeds 
in  extent  the  simple  subserous  form,  little  is  to  be  hoped  for  from  simple 
laparotomy,  and  this  opinion  is  supported  by  the  unsatisfactory  results 
often  following  appendicectomy  for  tuberculous  disease,  if  not  limited  to 
the  part  removed. 

The  conditions  to  be  dealt  with  differ  somewhat  in  the  small  and 
large  intestine.  In  the  former,  localized  strictures,  not  unfrequently 
multiple,  and  adhesions  are  the  conditions  most  frequently  demanding 
relief.  In  the  latter,  tumours  of  considerable  size  may  require  removal, 
the  favourite  seat  of  which  is  the  ileo-caecal  region.  Occasionally  the 
disease  may  assume  the  hyperplastic  form  in  the  small  intestine;  thus 
McCosh  and  Thacker  {Med.  and  Snrg.  Rep.  of  the  Presbyterian  Hospital, 
New  York,  January,  1902)  record  the  removal  of  a  spindle-shaped 


714  OPERATIONS  UPON  THE  INTESTINES 

tumour  of  the  ileum,  4-5  inches  long  and  2JA  inches  in  diameter,  with 
several  lymphatic  glands  enlarged  to  the  size  of  a  pigeon’s  egg  in  the 
mesentery,  which  was  probably  of  this  nature. 

When  the  small  intestine  is  the  seat  of  the  disease,  the  most  frequent 
indication  for  enterectomy  is  stenosis.  Excellent  rules  for  the  procedure, 
in  cases  either  uncomplicated  or  accompanied  by  the  presence  of  moderate 

adhesions  and  glandular  impli¬ 
cation,  have  been  laid  down  by 
Caird  ( Scottish  Med.  and  Surg. 
Journ v  1904,  vol.  xiv,  p.  22)  : 

1.  ‘If  the  stricture  be  non¬ 
adherent,  be  localized  and  soli¬ 
tary,  divide  well  above  the 
proximal  dilated  portion,  since 
there  is  a  tendency  for  the  de¬ 
velopment  of  secondary  tuber¬ 
cles  and  points  of  erosion  and 
ulceration  above  the  primary 
lesion.  Always  search  for 
other  strictures.  Should  there 
be  multiple  strictures  separated 
by  a  lengthy  interval  of  healthy 
intestine  without  glandular  im¬ 
plication,  it  is  better  to  deal 
with  each  stricture  individually, 
than  to  excise  an  undue  length 
of  the  alimentary  canal.’ 

2.  ‘  In  dealing  with  an  area 
of  coils  matted  to  each  other, 
first  ascertain  the  extent  and  re¬ 
lation  of  the  parts  involved, 
then  identify  the  free  proximal 

and  distal  intestine;  apply  clamps,  and  proceed  to  remove  the  entire  mass. 
The  mesentery  may  be  divided  close  to  its  origin,  as  this  entails  the 
division  of  fewer,  if  larger,  vessels,  and  allows  the  removal  of  all  the 
infected  lymphatic  glands.  The  latter  cannot  well  be  dissected  out  with¬ 
out  damage  to  the  blood-supply  of  the  intestine,  hence  it  may  be  neces¬ 
sary  to  remove  much  bowel  in  the  process  of  clearing  them  away. 
Should  the  mass  be  at  any  point  adherent  to  an  adjacent  healthy  loop,  it 
would  appear  necessary  to  excise  the  implicated  wall  of  that  loop,  and  so 
avoid  the  possibility  of  leaving  a  future  focus  of  the  disease.’ 

These  rules  apply  equally  to  the  rare  instances  in  which  a  localized 


Fig.  348.  Entero-peritoneal  Dis¬ 
ease  of  the  Small  Intestine.  The 
coils  are  connected  by  a  mass  of  dense 
connective  tissue.  (St.  1  homass  Hos¬ 
pital  Museum,  No.  1144.) 
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hyperplastic  tumour  of  the  small  intestine  needs  removal.  The  operative 
treatment  of  extensive  entero-peritoneal  disease  is  considered  under  the 
heading  of  Exclusion  of  the  bowel. 

In  a  very  considerable  proportion  of  cases  tuberculous  disease  of  the 
intestinal  tract  is  limited  to  the  ileo-caecal  region;  thus,  in  100  cases 
collected  by  Fenwick  and  Dodwell,  the  caecum  was  affected  in  eighty-five, 
and  in  9 .6$  of  these  it  was  the  only  part  affected.  Ileo-caecal  tuber¬ 
culosis  offers  one  of  the  varieties  most  suitable  to  surgical  treatment,  and 


Fig.  349.  Hyperplastic  Ileo-czecal  Tuberculosis.  (Hartmann.) 

the  subject  has  been  admirably  handled  in  an  address  given  to  the  Medical 
Society  of  London  by  Hartmann  (Med.  Soc.  Trans.,  1907,  vol.  xxx,  p. 

334)- 

Certain  chronic  inflammatory  conditions.  This  indication  is 
founded  upon  a  number  of  observations  made  in  cases  treated  by  enterec- 
tomy,  under  the  false  impression  that  the  surgeon  was  dealing  with 
malignant  disease  of  the  bowel.  A  small  proportion  of  them  are  possibly 
tuberculous  in  origin,  but  the  large  majority  probably  belong  to  the  cate¬ 
gory  to  which  practical  surgical  attention  has  been  particularly  drawn  by 
American  surgeons,  under  the  somewhat  unfortunate  designation  of 
diverticulitis.  The  association  of  false  diverticula  of  the  intestine  with 
obstruction  of  its  lumen  has  long  been  recognized,  and  a  certain  number 
of  instances  have  found  their  way  into  modern  statistics  of  the  causes  of 
intestinal  obstruction,  while  the  condition  was  described,  as  early  as  1858, 
by  Sydney  Jones  in  the  Transactions  of  the  Pathological  Society  of 
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London ,  vol.  x,  p.  13.  In  recent  years  a  number  of  observations  have 
been  made  as  a  result  of  operations,  in  which  the  symptoms  and  signs 
produced  by  inflammatory  conditions  have  simulated  in  an  extraordinary 
degree  those  of  malignant  disease.  Again,  the  mysterious  disappearance 
of  tumours  deemed  to  be  malignant  and  inoperable  by  surgeons  of  expe¬ 
rience  after  simple  explora¬ 
tion,  and  the  surprising  re¬ 
sults  of  colostomy  under 
somewhat  similar  circum¬ 
stances,  all  tend  to  show  that 
inflammatory  conditions, 
especially  in  the  large  bowel, 
giving  rise  to  obstruction  and 
its  complications,  are  far 
from  uncommon  (Moyni- 
han,  Trans.  Clin.  Soc .,  1907, 
vol.  xl,  p.  31). 

A  certain  small  propor¬ 
tion  of  cases  of  this  nature 
demand  an  enterectomy. 
When  the  inflammatory  con¬ 
dition  leads  to  local  suppura¬ 
tion,  a  simple  incision  may 
suffice  to  relieve  the  patient, 
but  in  some  instances,  where 
the  abscess  empties  itself  into 
neighbouring  viscera,  more 
extensive  procedures  may 
need  to  be  undertaken.  In 
an  instance  reported  by 
Brewer  {Trans.  Amer.  Surg. 
Assoc.,  1907,  vol.  xxv,  p. 
258),  a  perforating  ulcer 
was  discovered  by  abdominal 
section,  and  unsuccessfully  treated  by  suture.  When  inflammatory 
tumours  lead  to  the  development  of  acute  obstruction,  a  temporary  colos¬ 
tomy  may  relieve  the  symptoms  and  even  cure;  more  commonly  the  colos¬ 
tomy  needs  to  be  followed  by  a  secondary  enterectomy.  Lastly,  where 
a  chronic  tumour,  accompanied  by  signs  of  obstruction,  persists,  a 
primary  one-stage  enterectomy  is  indicated.  In  five  cases  operated  upon 
by  W.  J.  Mayo  {Trans.  Amer.  Surg.  Assoc.,  1907,  vol.  xxv,  p.  237),  the 
disease  was  found  to  be  limited  to  from  4  to  8  inches  of  the  gut. 


Fig.  350.  Peridiverticulitis  of  the  Sig¬ 
moid  Flexure.  Thickening  due  to  chronic 
inflammation,  principally  in  the  muscularis  and 
subserosa.  Numerous  diverticula.  {Mayo.) 
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Malignant  disease.  The  indications  for  operation  in  cases  of 
malignant  tumour  of  the  bowel  are  signs  of  obstruction  combined  with 
certain  local  conditions. 

Sarcomatous  tumours  are  of  comparatively  rare  occurrence,  forming 
not  more  than  2$  of  all  malignant  tumours  of  the  bowel.  They  are  met 
with  much  more  frequently  in  the  small  than  the  large  intestine,  and 
are  usually  only  discovered  in  an  advanced  stage  of  growth,  since  they 
give  rise  to  little  or  no  narrowing  of  the  lumen  of  the  bowel. 

A  type  axial  enterectomy  in  one  stage  is  the  most  suitable  method  of 
removal  in  the  small  intestine.  The  main  difficulty  in  this  procedure  may 
lie  in  the  extirpation  of  the  mesenteric  glands,  which  when  involved  may 
far  exceed  in  size  the  primary  growth  and  necessitate  for  their  removal 
the  resection  of  an  area  of  mesentery  which  compromises  the  vitality  of 
the  bowel  for  a  much  greater  extent  than  that  occupied  by  the  tumour. 
The  occasional  existence  of  multiple  tumours  must  also  be  borne  in  mind. 
In  the  great  majority  of  instances  the  growths  themselves  are  free  and 
movable. 

Carcinomatous  tumours  are  more  common,  and  of  these  95 <fc  are 
situated  in  some  portion  of  the  large  intestine.  They  present  themselves 
in  two  forms  as  affecting  practical  surgery.  ( 1 )  As  a  growth  of  con¬ 
siderable  bulk,  increasing  rapidly  in  size,  accompanied  by  superficial 
ulceration  towards  the  lumen  of  the  bowel,  and  often  by  considerable  sur¬ 
rounding  inflammatory  infiltration,  resulting  in  the  formation  of  external 
adhesions  both  peritoneal  and  retroperitoneal.  Such  growths  may  ob¬ 
struct  the  lumen  of  the  bowel  but  little.  (2)  As  localized  annular  in¬ 
filtrations,  involving  a  very  limited  length  of  the  bowel-wall,  unaccom¬ 
panied  by  much  ulceration,  but  causing  extreme  stenosis.  A  growth  of 
this  nature,  when  viewed  from  without,  may  be  so  limited  as  to  suggest 
that  a  ligature  with  a  piece  of  whipcord  has  been  applied. 

In  some  40^  of  all  cases  a  tumour  may  make  the  diagnosis  com¬ 
paratively  easy;  in  others  the  growth  may  be  completely  impalpable. 
When  palpable,  its  presence  may  only  be  occasionally  demonstrable,  and 
under  such  circumstances  its  position  may  be  indicated  by  local  peristaltic 
waves  in  the  proximal  portion  of  the  gut;  again,  local  pain  or  tenderness 
may  aid  in  the  determination  of  its  site.  In  many  cases  the  portion  of 
gut  above  the  tumour  is  thickened  and  distinctly  palpable,  but  care  must 
be  taken  not  to  mistake  the  cord-like  thickening  due  to  enterospasm  for 
the  hypertrophy  accompanying  distal  obstruction. 

The  methods  of  dealing  with  colic  growths  by  enterectomy  vary  with 
the  attendant  conditions,  but  they  may  be  divided  into  four  classes. 

1.  The  growth  is  excised ,  and  immediate  union ,  preferably  of  the 
lateral  type ,  is  effected.  This  method  constitutes  the  ideal,  and  is  that 
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which  has  been  followed  by  the  best  results.  It  is  unfortunately  re¬ 
stricted  in  its  application,  since  for  its  safe  performance  the  general  con¬ 
dition  of  the  patient  must  be  good,  and  no  distension  of  the  intestine  must 
be  present. 

2.  A  preliminary  anastomosis  is  effected to  be  followed  by  secondary 
excision  of  the  growth.  This  method,  like  the  first,  is  only  to  be  under¬ 
taken  under  satisfactory  conditions,  such  as  the  absence  of  any  consider¬ 
able  chronic  distension,  or  anything  approaching  acute  obstruction.  It  is 
founded  upon  the  same  principle  as  a  gastro-enterostomy  undertaken 
as  a  preliminary  to  the  performance  of  a  partial  gastrectomy,  in  cases  in 
which  the  general  condition  of  the  patient  is  bad,  and  where  temporary 

relief  to  the  obstruction  may  be 
expected  to  effect  improvement 
both  in  the  general  and  local 
conditions.  This  method  pos¬ 
sesses  the  very  great  advantage 
over  the  next  of  allowing  the 
secondary  enterectomy  to  be 
performed  under  normal  con¬ 
ditions  as  far  as  the  risks  of 
operative  infection  are  con¬ 
cerned. 

3.  Preliminary  colostomy, 
followed  by  secondary  enterec¬ 
tomy  and  eventual  closure  of 
the  artificial  amis.  This  method 
is  that  most  generally  suited  for 
adoption  in  cases  where  severe 
chronic  or  acute  obstruction  ex¬ 
ists.  The  establishment  of  the 
artificial  anus  removes  imme¬ 
diate  risks,  allows  time  for  the 
distension  of  the  bowel  to  sub¬ 
side,  for  recovery  from  atony  of  the  intestinal  muscle,  and  obviates  the 
increased  risk  dependent  on  the  exceptionally  septic  state  of  the  contents 
of  the  intestine  when  obstruction  has  been  marked.  It  has  the  disad¬ 
vantages  of  the  discomfort  which  accrues  from  the  presence  of  the  arti¬ 
ficial  anus,  and  the  more  serious  one  of  prejudicing  the  chances  of  the 
secondary  enterectomy  by  affording  an  additional  source  of  infection  at 
the  time  of  operation.  The  desirability  of  eventual  closure  of  the 
artificial  anus  is  also  a  disadvantage,  since  this  step  necessitates  a  con¬ 
siderable  prolongation  of  the  time  needed  for  the  completion  of  the  treat- 


Fig.  351.  Annular  Malignant  Stricture 
of  the  Sigmoid  Flexure. 
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ment.  The  artificial  anus  may,  however,  prove  a  valuable  adjunct, 
serving  as  a  vent-hole,  and  preventing  distension  in  cases  where  the  atonic 
condition  of  the  intestinal  muscle  is  not  satisfactorily  recovered  from. 
Again,  the  vent  may  prove  a  useful  safeguard  when  the  local  conditions 
are  such  that  eventual  contraction  at  the  point  of  union  of  the  bowel  may 
have  to  be  reckoned  with  later. 

4.  Preliminary  mobilization  and  eventration  of  the  growth,  combined 
with  colostomy,  follozved  by  secondary  removal  of  the  tumour,  and 
eventual  closure  of  the  artificial  anus  by  an  instrument  on  the  principle 
of  the  enterotome  of  Dupuytren.  This  method  has  the  disadvantages  of 
requiring  a  very  prolonged  period  and  repeated  operations  for  its  com¬ 
pletion,  but  in  the  hands  of  von  Mikulicz,  its  chief  supporter,  it  has 
furnished  excellent  results  both  immediate  and  remote.  This  is  the  more 
striking,  in  that  the  possibility  of  complete  extirpation  of  the  lymphatic 
glands  and  vessels  is  less  likely  than  in  a  one-stage  primary  enterectomy. 

TECHNIQUE  OF  ENTERECTOMY 

Reunion  of  the  intestine  after  the  excision  of  a  portion  may  be 
effected  by  one  of  three  methods : 

1.  Axial,  or  end-to-end  union. 

2.  Lateral  anastomosis,  with  closure  of  the  cut  ends. 

3.  Lateral  implantation,  or  end-to-side  union. 

ENTERECTOMY  WITH  AXIAL  UNION 

End-to-end  union  supplies  an  ideal  result  from  a  cosmetic  point  of 
view;  one  joint  only  requires  to  be  made,  and  thus  a  minimum  expendi¬ 
ture  of  time  is  ensured,  while  risk  of  leakage  is  limited  to  a  single  source. 

Certain  practical  dangers,  however,  attend  the  method ;  thus  the 
necessity  of  including  the  ‘  mesenteric  angle  ’  in  the  line  of  union  in 
operations  involving  the  small  intestine,  or  the  much  wider  uncovered 
posterior  aspect  of  the  bowel  in  some  parts  of  the  colon.  Again,  the 
line  of  incision  crosses  the  course  of  the  larger  branches  given  off  by  the 
vasa  recta  to  the  bowel  itself,  thus  tending  to  endanger  the  nutrition  of 
the  cut  margin  more  than  is  the  case  with  incisions  involving  the  ante- 
mesenteric  aspect  of  the  bowel.  Further,  the  main  blood-supply  to  the 
margins  is  to  some  extent  compromised  by  the  necessary  incision  of  the 
mesentery.  Likelihood  of  the  formation  of  a  diaphragm  as  a  result  of 
inversion  of  the  united  margins  may  be  fairly  claimed  to  have  been  elimi¬ 
nated  by  modern  methods  of  suture,  although  this  was  a  fertile  source  of 
trouble  in  the  early  history  of  enterectomy,  sometimes  giving  rise  to  more 
or  less  serious  obstruction. 

A  consideration  of  the  statistics  relating  to  the  general  results  of 
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enterectomy  clearly  shows  that  these  dangers  have  exerted  an  important 
influence  on  the  success  of  the  operation  in  the  past,  and  indicate  that 
great  care  should  be  exercised  in  the  selection  of  cases  for  the  axial 
method,  since  the  numbers  undoubtedly  prove  a  greater  general  mortality 
to  attend  it  than  has  been  observed  after  either  lateral  union  or  lateral 
implantation. 

The  question  whether  cosmetic  reasons,  and  economy  in  time  of  per¬ 
formance,  can  wholly  compensate  for  the  somewhat  increased  risks  of  the 
axial  method  scarcely  allows  of  an  absolute  expression  of  opinion,  but 
is  one  of  those  likely  always  to  remain  open  to  argument  according  to  the 
predilections  and  specific  capability  of  the  surgeon.  It  must  be  conceded, 
however,  that  axial  union  is  to  be  regarded  as  the  normal  procedure  in 
most  cases  where  the  small  intestine  has  to  be  dealt  with,  and  in  many 
where  an  operation  on  the  colon  is  within  the  limits  of  the  transverse  or 
sigmoid  segments. 

Operation.  The  preliminary  steps  for  the  exposure  and  explora¬ 
tion  of  the  portion  of  the  bowel  to  be  removed  having  been  taken,  the 
field  of  operation  is  protected  by  the  insertion  of  gauze  plugs.  An  outer 
series  is  first  introduced,  both  to  help  in  the  retention  of  the  remaining 
abdominal  contents,  and  to  preserve  them  from  contamination.  These 
will  not  be  removed  before  the  termination  of  the  operation,  and  should 
be  so  arranged  that  their  outer  extremities  thoroughly  protect  the  tissues 
of  the  wound  in  the  abdominal  wall.  A  less  bulky  series,  which  can  be 
changed  if  soiled  during  the  progress  of  the  operation,  is  then  arranged 
within  the  protected  area. 

The  portion  of  bowel  to  be  dealt  with,  having  been  previously  well 
drawn  forward,  is  now  clamped,  the  clamps  including  the  corresponding 
portion  of  the  mesentery.  Some  stress  is  laid  by  Ivocher  on  applying 
the  clamps  with  a  slight  obliquity  to  the  transverse  axis  of  the  bowel, 
in  order  to  ensure  a  slightly  more  extensive  removal  of  the  free  margin 
of  the  bowel.  This  ensures  a  somewhat  better  blood-supply  to  the  line 
of  union,  but  care  must  be  exercised  not  to  produce  an  angle  at  the  point 
of  junction.  The  proximal  clamp  should  if  possible  be  first  applied,  the 
contents  of  the  bowel  below  gently  passed  downwards  by  manipulation 
with  the  fingers,  and  the  second  clamp  placed  in  position.  The  bowel  is 
thus  rendered  as  free  as  possible  of  contents. 

Two  inner  smaller  clamps  are  applied  to  control  the  included  segment, 
enough  space  being  left  between  them  and  the  retaining  clamps  to  allow 
a  proper  length  of  bowel  to  project  for  the  purpose  of  the  introduction 
of  the  suture. 

% 

The  bowel  is  divided  at  either  end  about  one  inch  within  the  retaining 
clamps,  a  small  plug  of  gauze  having  been  placed  under  the  point  of 
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incision  to  absorb  any  leakage,  and  protect  the  deeper  guards.  Each 
end,  as  divided,  is  cleansed  by  wiping  with  a  dry  sponge,  and  if  desired 
may  be  treated  with  an  antiseptic — preferably  alcohol  or  solution  of 
biniodide  of  mercury — prior  to  wrapping  it  up  in  a  piece  of  gauze.  Sec¬ 
tion  of  the  bowel  is  most  simply  effected  by  the  use  of  the  knife  or 
scissors.  Since,  however,  this  step  forms  one  of  the  crucial  moments  in 
the  operation,  many  devices  to  lessen  the  risk  of  diffusing  infection  have 
been  employed.  Thus  a  crushing  clamp  is  often  applied  at  the  point  to  be 
divided,  or  the  section  is  made  with  the  thermo-cautery. 

The  ends  having  been  temporarily  safely  disposed  of,  the  mesentery 
is  divided  to  the  required  extent,  and  removed.  There  is  some  practical 
advantage  in  commenc¬ 


ing  the  procedure  at  the 
proximal  point,  as  by 
this  means  the  larger 
vessels  are  first  met 
with,  and  the  amount  of 
haemorrhage  is  mini¬ 
mized.  It  must  be 
borne  in  mind  that  the 
free  escape  of  blood 
into  the  field  of  opera¬ 
tion  much  increases  the 
risks  of  diffusing  in¬ 
fective  matter.  The 
amount  of  mesentery  to 

be  removed  varies  pIG.  352.  Plication  of  the  Mesentery.  The 
much,  according  to  the  margin  of  the  mesentery  has  not  yet  been  sutured, 
indication  for  the  enter- 

ectomy.  When  the  mesentery  is  healthy,  as  in  cases  of  wound,  and 
where  a  small  piece  of  gut  only  needs  removal,  the  mesentery  may  be 
freed  from  the  attached  margin,  the  vessels  secured,  and  the  mesentery 
plicated  with  sutures  (see  Fig.  352).  In  cases  where  extensive  gan¬ 
grene  with  thrombosis  of  the  vessels  exists  or  in  cases  of  malignant  or 
tuberculous  disease,  where  it  is  necessary  to  extirpate  lymphatic  glands 
and  vessels,  a  wedge-shaped  area  of  some  size  may  need  removal;  in  the 
performance  of  this  step  the  greatest  care  must  be  exercised  in  dealing 
with  the  apex,  lest  large  trunks  be  unnecessarily  wounded,  and  the  blood- 
supply  to  the  ends  of  the  bowel  about  to  be  united  seriously  endangered. 

If  the  section  of  the  mesentery  be  made  prior  to  that  of  the  intestine, 
the  amount  of  haemorrhage  is  reduced  to  a  minimum;  but  this  is  not  al¬ 
ways  convenient,  and  haemorrhage  from  the  cut  ends  of  the  bowel  may 
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always  be  controlled  by  temporary  tightening  up  of  the  retaining  clamps 
to  a  requisite  degree. 

The  desired  area  of  mesentery  and  bowel  having  been  removed,  the 
inner  layer  of  plugs,  if  soiled,  may  be  changed,  and  a  special  narrow  plug 
folded  in  narrow  layers  having  been  introduced  through  the  gap  in  the 
mesentery  and  between  the  ends  to  be  united,  these  are  approximated 
(see  Fig.  353). 


Fig.  353.  Clamped  Intestine  in 
Position.  The  abdominal  wound  is 
protected  by  plugs,  and  a  longitudinal 
plug  is  in  position  beneath  the  line  of 
suture.  Temporary  fixation  threads  are 
inserted  at  the  ante-mesenteric  margin. 


Fig.  354.  Enterectomy  followed 
by  End-to-end  Union.  The  first  line 
of  suture  a  has  been  inserted.  Lee’s 
stitch  *  *  has  been  inserted  at  the 
mesenteric  margin,  but  not  tied.  The 
fixation  threads  have  been  removed. 


The  handles  of  the  clamps  lying  on  the  abdominal  wall  serve  to 
roughly  hold  the  bowel  in  position,  but  for  the  even  introduction  of  the 
suture  it  is  convenient  to  insert  temporary  fixation  threads  at  the  free 
margin  of  the  bowel.  Fixation  of  the  mesenteric  margin  is  obtained  by 
utilizing  the  free  end  of  the  first  knotted  stitch,  a,  of  the  sero-muscular 
series.  The  further  stitches  are  introduced  one-tenth  of  an  inch  from 
the  cut  margin;  they  include  serosa  and  muscularis,  dipping  into  the  sub¬ 
mucosa,  and  are  continued  as  far  as  the  fixation  thread  at  the  ante-mesen¬ 
teric  aspect  of  the  bowel.  At  this  point  the  thread  is  knotted  and  left 
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long  to  unite  with  the  terminal  stitch  of  the  final  series  to  be  introduced 
(see  Fig.  358,  d). 

This  first  series  of  stitches  having  been  introduced,  the  fixation 
threads  may  be  removed,  and  attention  is  turned  to  the  ‘  mesenteric  angled 

The  importance  of  the  mesenteric  angle  as  a  source  of  danger  has  led 
to  the  introduction  of  numerous  devices  for  its  effective  closure.  One  of 
the  most  widely  employed  methods  is  the  ingenious  adaptation  of  a  mat¬ 
tress  suture  of  Lee,  which  pierces  all  four  layers  of  the  mesentery  and  the 
intestinal  wall,  completely  obliterating  the  ‘angle  ’  (see  Figs.  354,  361). 

The  needle  is  entered  from  the  lumen  of  the  bowel  end  lying  on  the 
operator’s  right,  made  to  emerge  exactly  at  the  point  of  union  of  the 


Fig.  355.  Mitchell  and  Heamner’s 
Mesenteric  Stitch.  ( Senn .) 


Fig.  356.  Shoemaker’s  Method 

OF  TREATING  THE  MESENTERIC  ANGLE. 
Two  sutures  have  been  passed  through 
the  entire  thickness  of  the  wall  on 
either  side  of  the  mesentery. 


mesentery  and  bowel-wall  externally,  and  carried  across  the  front  of  the 
gap  in  the  mesentery  to  the  opposite  side;  here  it  is  entered  at  the  junction 
of  the  mesentery  and  bowel-wall,  and  carried  into  the  lumen  of  the  bowel, 
whence  it  is  made  to  emerge  again  on  the  posterior  aspect  of  the  gap  and 
to  enter  the  opposite  end  of  the  gut.  The  suture  is  knotted  immediately 
before  commencing  the  first  half  of  the  inner  row  of  sutures,  and  if 
passed  as  above  described,  its  knot  lies  within  the  bowel. 

The  mesenteric  stitch  lies  in  the  same  line  as  the  inner  row  of  sutures, 
and  care  should  be  taken  that  it  does  not  unnecessarily  include  any  mesen¬ 
teric  vessel  near  the  cut  margin. 

Two  other  methods,  illustrating  the  adaptation  of  a  simple  suture 
and  a  mattress  suture  respectively,  may  be  mentioned.  It  will  be  noted 
that  Shoemaker’s  is  a  preliminary  measure;  Lee’s  an  intermediate  step; 
and  Mitchell  and  Heamner’s  a  terminal  act,  in  the  process  of  union. 

Mitchell  and  Heamner’s  stitch  is  passed  at  the  termination  of  the 
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union  (see  Fig.  355).  The  needle  is  carried  (1)  through  the  mesenteric 
attachment,  dips  into  the  bowel-wall,  (2)  is  thence  carried  across  the  line 
of  union,  dipping  again  into  (3)  the  bowel-wall,  and  emerging  to  (4) 
again  traverse  the  mesenteric  attachment,  thence  it  crosses  the  line  of 
union  a  second  time,  and  a  complete  circle  is  established  when  the  ends 
are  knotted. 

Shoemaker’s  method  (see  Fig.  356)  consists  in  passing  two  sutures  at 
the  mesenteric  margin  in  such  a  manner  as  to  close  the  entire  lumen  of  the 


Fig.  357.  Enterectomy  followed 
by  End-to-end  Union.  The  first  half 
of  the  inner  line  of  suture  b  has  been 
inserted.  Lee’s  mesenteric  stitch  *  has 
been  knotted,  but  not  cut  short. 


Fig.  358.  'Enterectomy.  Anterior 
line  of  inner  stitches  completed.  First 
half  of  final  line  d  inserted,  d  has  been 
knotted  to  the  free  end  of  a  above, 
and  the  mesenteric  gap  has  been  closed. 
It  only  remains  to  complete  d  and  knot 
it  to  the  lower  free  thread  of  a. 


bowel.  A  complete  peritoneal  clad  ring  for  apposition  is  thus  obtained, 
and  the  mesenteric  angle  closed.  The  two  threads  on  one  side  may  be 
kept  long,  and  employed  for  the  first  and  second  lines  of  suture. 

On  the  completion  of  the  first  line  of  suture,  a,  and  the  tightening  of 
the  Lee’s  mesenteric  stitch,  the  first  half  of  the  inner  series,  b,  is  inserted, 
and  knotted  at  the  ante-mesenteric  margin  (see  Fig.  357) ;  thence  the 
same  line  is  continued  over  the  anterior  aspect,  and  the  bowel  lumen 
closed. 
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The  inner  series  of  sutures,  b,  is  usually  made  to  perforate  the  whole 
thickness  of  the  bowel,  and  thus  serves  to  control  all  haemorrhage.  If 
desired,  it  may  be  confined  to  the  mucous  membrane,  under  which  cir¬ 
cumstances  it  is  usually  necessary  to  ligature  a  few  bleeding  points.  The 
former  procedure  is  to  be  generally  preferred,  as  giving  more  strength 
of  union,  and  as  avoiding  the  introduction  of  unnecessary  ligatures  within 
the  confines  of  the  wound. 


Fig.  359.  Method  of  deal-  followed  by  approximation  of  the  ends  of 
ing  with  Incongruence  in  the  incisions  in  the  vertical  line  by  a 
size.  mattress  suture.  ( Cheatle .) 


The  fourth  line  (see  Fig.  358,  d),  the  anterior  series  of  Lembert,  is 
now  introduced,  the  two  ends  being  knotted  to  those  of  a,  and  the  union 
is  completed. 

It  only  remains  to  close  the  mesenteric  gap,  if  present.  This  requires 
a  sufficient  number  of  stitches  to  prevent  any  chance  of  leaving  a  hole 
which  would  be  capable  of  giving  rise  to  ulterior  trouble  as  a  site  of 
strangulation.  Moynihan  advises  that  the  procedure  should  be  effected 
in  part  by  tying  the  vessels  successively  on  either  side  of  the  gap  with 
the  same  ligature,  thus  minimizing  the  number  of  sutures  to  be  intro¬ 
duced,  and  avoiding  the  possible  inclusion  of  uninjured  vessels  by  the 
stitches. 
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If  preferred,  the  union  of  the  bowel  may  be  readily  effected  by  the 
use  of  two  threads  of  sufficient  length,  the  first  stitch  being  knotted  about 
the  centre  of  the  thread,  and  the  long  free  end  left  employed  for  the 
second  half  of  each  line  of  suture  respectively.  The  two  knotted  points 
made  in  each  line  prevent  any  chance  of  puckering  of  the  union,  and 
consequently  of  narrowing  of  the  lumen  of  the  bowel. 

In  some  cases  considerable  incongruence  exists  in  the  calibre  of  the 
two  ends  of  bowel  to  be  united.  The  difficulty  may  sometimes  be  met 
by  the  removal  of  a  sufficient  portion  of  the  narrow  element,  but  it  is 
seldom  that  this  simple  expedient  will  suffice. 

Two  simple  methods  are  then  at  the  disposal  of  the  surgeon :  (1)  The 
length  of  the  cut  margin  available  for  employment  may  be  increased  by 
incising  the  bowel  longitudinally  immediately  opposite  to  the  mesenteric 
attachment  (see  Fig.  359).  (2)  The  narrow  element  may  be  cut 

obliquely  (Jeannel),  the  obliquity  being  at  the  expense  of  the  ante-mesen¬ 
teric  aspect. 

Of  the  two  methods  the  former  is  preferable. 

Axial  union  may  also  be  desired  between  portions  of  bowel  both  of 
which  are  considerably  narrowed,  and  for  such  the  method  recommended 
by  G.  L.  Cheatle  and  resembling  that  of  Chaput  may  be  employed 
{Lancet,  1897,  vol.  ii,  p.  m3). 

A  similar  longitudinal  incision,  parallel  to  and  opposite  the  mesenteric 
attachment,  is  employed,  but  in  this  instance  in  the  case  of  either  end. 
The  whole  length  of  the  cut  margin  thus  gained  is  united  transversely, 
and  the  lumen  of  the  bowel  at  the  point  of  union  is  actually  increased 
(see  Fig.  360). 

If  axial  union  be  for  any  reason  attempted  in  the  continuity  of  such 
portions  of  the  bowel  as  the  ascending  or  descending  colons,  the  problem 
of  obtaining  a  complete  peritoneal  ring  for  apposition  is  usually  insuper¬ 
able.  The  difficulty  may  be  lessened  by  certain  methods,  but  only  abso¬ 
lute  necessity  should  allow  such  unions  to  be  made. 

The  uncovered  aspect  of  the  colon  may  be  to  some  extent  narrowed 
by  care  in  the  division  of  the  parietal  peritoneum,  and  the  formation  of 
a  small  peritoneal  flap  from  it,  which  flap  is  stitched  to  the  cut  margin  of 
the  bowel  prior  to  the  commencement  of  the  main  suture;  this  method 
is  only  practicable  when  the  bowel  is  somewhat  contracted.  If  the 
formation  of  a  flap  be  impracticable,  the  uncovered  portion  of  the  bowel 
at  least  should  be  united  by  Connell’s  method,  as  this  affords  a  firmer 
immediate  union  of  the  opposed  parts;  the  remainder  of  the  line  of 
suture  may  be  completed  in  the  ordinary  manner  if  desired. 

Connell's  method  of  union.  A  single  series  of  completely  perforating 
stitches  is  employed.  The  ends  of  the  bowel  having  been  placed  in 
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position,  a  Lee’s  stitch  is  introduced  at  the  mesenteric  margin,  and  a 
series  of  interrupted  mattress  sutures  are  used  to  unite  the  applied 
margins  of  the  bowel  (see  Fig.  361). 

This  first  half  of  the  suture  is  passed  with  ease;  the  second  needs 
a  little  practice,  and  a  fully  curved  needle  is  required.  The  needle  is 
introduced  from  the  interior  of  the  right  element,  and  emerging  on  the 
peritoneal  aspect  is  carried  across  the  gap  to  enter  the  left  element  from 


Fig.  361.  Union  of  the  Trans¬ 
verse  Colon  by  Connell’s  Method. 
The  first  series  of  interrupted  sutures 
has  been  inserted  and  knotted.  Lee’s 
stitch  has  been  inserted  at  the  mesen¬ 
teric  margin,  but  not  tied. 


Fig.  362.  Anterior  Half  of  Con¬ 
nell’s  Suture.  The  stitches  are  being 
inserted  with  a  continuous  thread,  and 
are  not  drawn  tight,  in  order  to  show 
their  direction.  Note  the  necessary  in¬ 
version  of  the  margin  shown  at  the 
lower  angle  of  the  union. 


the  peritoneal  aspect  and  gain  the  lumen;  the  needle  is  then  made  to 
again  emerge  from  the  lumen  J/$  inch  further  forwards  and  is  carried 
across  the  gap  to  re-enter  the  right  element  pg  inch  from  the  point 
originally  pierced  (see  Fig.  362).  The  two  free  ends  now  hang  from 
the  lumen  of  the  right  element  and  are  knotted  within  the  bowel.  The 
necessary  incurvation  of  the  margin  of  the  bowel  may  be  maintained,  if 
desired,  by  the  application  of  Poirier’s  forceps  on  either  side  of  the  gap. 

The  sutures  of  the  second  half  are  readily  tied  until  the  opening  is 
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nearly  closed.  To  allow  of  the  knotting  of  the  last  stitches  a  threaded 
needle  is  introduced  eye  forwards  from  the  deep  aspect  of  the  joint 
between  two  of  the  already  knotted  sutures  of  the  first  line.  When  the 
eye  of  the  needle  projects,  the  contained  thread  is  drawn  into  a  loop  into 
which  the  free  ends  of  the  stitch  to  be  knotted  are  inserted  (see  Fig.  364). 
The  needle  and  loop  are  then  withdrawn,  bringing  the  two  free  ends 


Fig.  363.  Poirier’s  For-  Fig.  364.  Method  of  completing  Connell’s 

ceps.  Useful  as  a  substi-  Suture,  b,  Loop  of  thread  in  the  eye  of  a  needle 
tute  for  controlling  which  has  been  passed  between  two  sutures  of  the 
threads.  deep  line;  a,  Ends  of  the  superficial  stitch  passed 

into  the  loop  preparatory  to  being  drawn  through 
on  the  deep  aspect  of  the  joint  and  knotted. 

with  them  out  of  the  posterior  line  of  suture.  Traction  is  now  exerted 
on  the  ends  of  the  thread  in  such  a  manner  as  to  obliterate  the  lumen 
of  the  bowel  and  bring  the  two  lines  of  suture  at  this  point  into  contact; 
the  stitches  are  then  firmly  knotted,  and  cut  short,  and  as  the  bowel 
resumes  its  normal  tubular  form  the  free  ends  are  retracted  into  its  cavity. 

The  method  may  be  varied,  if  desired,  by  the  employment  of  a  con¬ 
tinuous  stitch,  instead  of  the  interrupted  mattress  suture  (see  Fig.  362)  ; 
but  this  slightly  increases  the  difficulty,  as  the  thread  is  not  readily  held 
taut  during  each  passage  of  the  needle.  The  somewhat  troublesome 
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method  of  inserting  the  final  stitches  may  be  safely  avoided  by  the  sub¬ 
stitution  of  two  or  three  deeply  passed  sutures  of  the  Lembert  type  to 
close  the  last  portion  of  the  gap  on  the  anterior  surface  of  the  union. 

ENTERECTOMY  WITH  LATERAL  UNION 

Lateral  union  is  applicable  to  almost  any  portion  of  the  bowel,  pro¬ 
vided  only  that  sufficient  length  and  mobility  exist  to  allow  of  the  desired 
arrangement  of  the  free  ends.  These  latter  conditions  are  rarely  absent 
except  in  the  presence  of  formidable  adhesions,  or  in  the  case  of  the  lower 
end  of  the  pelvic  colon.  By  the  lateral  method  the  parts  to  be  approxi¬ 
mated  may  be  so  arranged  as  to  ensure  the  contact  of  plane  peritoneal 
surfaces  throughout,  without  the  necessity  of  any  invagination  at  the 
point  of  union.  The  incision  for  the  purposes  of  communication  is  made 
in  the  area  of  the  terminal  twigs  of  the  blood-supply,  thus  reducing  in¬ 
terference  with  the  nutrition  of  the  bowel-wall  to  a  minimum,  also  at  a 
distance  from  the  divided  mesenteric  trunks.  The  opening  may  be  made 
as  extensive  as  the  surgeon  may  desire,  while  the  tendency  to  subsequent 
contraction  is  slight.  Disparity  in  the  width  of  lumen  of  the  two  por¬ 
tions  of  bowel  is  of  little  importance,  and  calls  for  no  special  procedure. 
No  danger  is  incurred  of  either  temporary  or  secondary  obstruction  of 
the  opening  by  a  diaphragm,  and,  lastly,  experience  has  abundantly 
proved  the  risks  from  leakage  at  the  line  of  suture  to  be  far  less  than  in 
the  case  of  axial  unions.  In  fact,  if  the  main  aperture  of  communication 
alone  were  taken  into  consideration,  the  large  proportion  of  competent 
anastomoses  for  gastro-enterostomy  and  ileo-colostomy  would  show  that 
the  risk  from  this  cause  is  minimal.  In  enterectomy  with  lateral  union, 
however,  it  must  be  allowed  that  the  risk  of  leakage  is  from  the  blind 
terminal  ends,  which  in  a  lesser  degree  offer  the  same  conditions  which 
constitute  the  danger  in  axial  unions;  still,  even  here,  the  inference  can¬ 
not  be  avoided  that  an  axial  union  might  have  failed  where  a  closed  end 
has  given  way.  A  full  appreciation  of  this  source  of  danger  might  per¬ 
haps  suffice  to  lessen  it,  in  so  far  as  it  is  not  infrequent  for  the  surgeon 
unintentionally  to  employ  rather  more  care  and  vigilance  in  the  suturing 
of  the  actual  anastomosis,  than  in  the  less  exacting  closure  of  the  ends  of 
the  divided  bowel. 

Lateral  union  is  the  normal  method  of  enterectomy  in  the  large  in¬ 
testine,  the  transverse  colon,  the  sigmoid  flexure,  and  pelvic  colon  offer¬ 
ing  the  only  debatable  exceptions. 

Operation.  The  preliminary  procedures  are  the  same  as  in  prepar¬ 
ing  for  an  axial  union,  with  the  single  exception  that  a  longer  length  of 
bowel  needs  to  be  exposed  for  the  operation. 

The  required  segment  having  been  excluded  by  the  application  of 
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clamps,  the  bowel  is  divided,  and  the  portion  to  be  removed  is  dealt  with 
according  to  circumstances.  As  a  general  rule  the  ends  should  be 
cleansed,  wrapped  up  in  gauze,  and  the  removal  of  the  part  to  he  excised 
proceeded  with,  since  by  this  means  a  major  source  of  infection  is  re¬ 
moved,  and  the  process  of  suturing  is  carried  out  under  the  best  available 
conditions.  In  some  cases,  however,  particularly  when  there  is  difficulty 

in  effecting  a  free  extrusion  of  the 
bowel,  it  may  be  safer  to  sew  up 
each  end  to  be  closed  as  it  is 
divided,  and  proceed  to  the  re¬ 
moval  of  the  diseased  or  injured 
part  later. 

The  removal  of  the  diseased  or 
injured  segment  in  the  case  of  the 
small  bowel  offers  little  difficulty 
in  the  absence  of  adhesions,  or  ex¬ 
tensive  infiltration  of  the  mesen¬ 
tery.  In  the  large  bowel  more 
difficulty  may  be  experienced, 
from  haemorrhage  during  the 
process,  and  possibly  fixation 
from  infiltration  of  the  retroperi¬ 
toneal  tissue;  again,  the  area  in¬ 
volved  by  the  operation  is  gener¬ 
ally  appreciably  wider.  To  meet 
these  difficulties,  the  large  vascu¬ 
lar  trunks  should  as  a  rule  be  first 

divided  and  secured,  and  the  ex- 
* 

istence  of  extensive  infiltration 
may  call  for  careful  dissection. 
Section  of  the  tissues  with  the 
knife  is  generally  preferable  to 
Fig.  365.  Purse-string  Suture  passed  forcible  stripping,  as  the  lym- 
for  Closure  of  the  Cut  Ends.  phatics  are  thus  more  radically  re¬ 
moved. 

Closure  of  the  cut  ends.  This  is  most  rapidly  effected  by  the  intro¬ 
duction  of  a  purse-string  suture  at  the  immediate  margin,  which  per¬ 
forates  all  the  coats  (see  Fig.  365);  this  is  tightened  and  tied.  The 
tied  end  is  inverted  (see  Fig.  366),  a  second  continuous  Lembert’s  suture 
involving  the  serous  muscular  and  submucous  coats  is  superimposed, 
and  the  closure  is  completed  (see  Fig.  367).  If  preferred,  a  crushing 
clamp  may  be  previously  applied  at  the  site  of  the  projected  section. 
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This  diminishes  the  volume  of  tissue  to  be  surrounded  by  the  purse-string 
suture,  but  if  the  bowel  dealt  with  is  wide,  the  crushed  portion  is  so 
spread  out  by  the  pressure  of  the  clamp,  that  the  extra  convenience 
gained  is  not  great. 

In  place  of  the  initial  purse-string  suture,  an  ordinary  continuous 
suture  involving  all  the  coats  may  be  used,  and  when  the  end  to  be 


Fig.  366.  Purse-string  Suture  Fig.  367.  Insertion  of  the  Sec- 
inverted  prior  to  Insertion  of  the  ond  Line  of  Suture  over  the  In- 
Second  Line.  verted  End. 

closed  is  large  this  method  is  preferable.  In  either  case  the  difficulty 
dependent  on  the  incomplete  peritoneal  clothing  of  the  ascending  and 
descending  colons  can  be  readily  dealt  with,  as  a  result  of  the  puckering 
induced  by  the  purse-string  suture,  and  if  a  simple  line  has  been  employed 
the  diminution  in  extent  can  be  increased  by  tying  the  end  of  the  thread 
left  at  the  commencing  knotted  stitch  to  that  left  at  the  terminal  one. 

The  closure  completed,  the  ends  are  carefully  cleansed,  and  some 
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rearrangement  may  be  necessary.  The  removal  and  rearrangement  of 
the  inner  series  of  pads  may  suffice  to  give  working  room  for  the  estab¬ 
lishment  of  the  anastomosis;  if  not,  the  ends  must  be  drawn  upon,  and 

some  readjustment  of  the  retaining 
plugs  may  be  necessary.  Before 
commencing  the  anastomosis,  it  is 
especially  important  to  fully  protect 
from  contamination  any  surface  de¬ 
nuded  of  peritoneum  in  the  door  of 
the  wound,  as  such  surfaces  consti¬ 
tute  one  of  the  chief  sources  of  dan¬ 
ger  in  resections  of  the  large  in¬ 
testine. 

Lateral  anastomosis.  The  closed 
ends  are  now  rendered  as  far  as 
possible  free  of  contents  by  gentle 
manipulation,  and  clamps  are  ap¬ 
plied  distally  to  the  site  of  the  pro¬ 
jected  anastomosis. 

The  further  steps  are  identical 
with  those  of  a  simple  anastomosis 
of  two  loops  of  bowel. 

A  continuous  line  of  suture, 
2^-3  inches  in  length,  perforating 
the  serous  and  muscular,  and  en¬ 
tering  the  submucous  coats,  is  in¬ 
troduced,  each  end  being  knotted, 
and  the  projecting  portion  of  the 
thread  placed  in  artery  forceps  for 
union  later  with  the  corresponding 

ends  of  the  dnal  line  of  suture  (see 
Fig.  368.  Lateral  Union.  First  ^gx 

tier  of  the  sero-muscular  suture  com-  *  .  ,  .  , 

pletcd.  a,  a,  Ends  left  long  for  future  Two  sllort  threads  are  intr°- 
knotting  with  the  superficial  tier.  The  duced  m  such  a  manner  as  to  cross 
two  terminal  sutures  are  inserted  op-  the  line  of  the  projected  incision 
posite  either  extremity  of  the  line  of  into  the  bowel,  and  are  laid  aside 
incision.  to  be  tied  as  the  last  step  of  the 

procedure.  These  stitches  are  intended  to  thoroughly  protect  the  two  ex¬ 
tremities  of  the  anastomotic  opening. 

An  incision,  corresponding  in  length  to  some  four-fifths  of  the  extent 
of  the  line  of  suture  already  introduced,  is  now  carried  through  the 
serous  and  muscular  coats,  entering  the  submucosa  and  exposing  the 
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vessels.  As  the  latter  are  divided  it  may  be  necessary  to  secure  some 
of  the  larger  ones  by  forceps,  as  they  cannot  always  be  efficiently  com¬ 
pressed  by  the  retaining  clamps.  All  haemorrhage  being  controlled,  a 


Fig.  369.  Lateral  Union.  The 
bowel  opened.  First  half  of  the  inner 
line  of  suture  b  completed.  Thread 
ready  for  completion  of  the  third  line  c. 


Fig.  370.  Lateral  Union.  Third 
line  of  suture  c  complete.  Fourth 
line,  d,  half  completed,  and  the  ter¬ 
minal  sutures  still  untied. 


puncture  is  made  at  one  end  of  the  exposed  mucous  membrane,  and  it  is 
divided  in  the  whole  length  of  the  desired  opening,  any  faecal  contents 
being  carefully  caught  or  sponged  away.  The  divided  mucous  membrane 
projects  from  the  margin  of  the  wound,  and  it  is  desirable  to  excise  an 
elliptical  area  inch  wide  at  the  centre  of  the  wound,  as  suggested 

by  Littlewood  ( Lancet ,  1901,  vol.  i,  p.  1817),  this  procedure  ensuring 
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a  thoroughly  patent  opening,  and  obviating  any  chance  of  immediate  or 
ulterior  obstruction. 

For  the  introduction  of  the  inner  line  of  suture  it  is  convenient  to 
commence  by  inserting  the  two  threads  intended  for  the  deep  and  super¬ 
ficial  segments  respectively,  knotting  one  at  either  extremity  of  the 
opening,  and  leaving  a  short  free  end  which  is  secured  by  a  pair  of  artery 
forceps.  These  short  ends  are  useful  to  steady  the  bowel,  while  tension 
upon  them  tends  to  maintain  parallelism  of  the  margin  of  the  anastomotic 
opening.  With  one  long  end,  continuous  through  and  through  stitches 
are  carried  along  the  entire  length  of  the  opening,  and  it  is  tied  to  the 
short  end  of  the  second  suture  thread.  A  similar  line  of  stitches  is 
carried  in  the  reverse  direction  through  the  remaining  free  margins  of 
the  opening  with  the  long  end  of  the  second  thread;  this  is  knotted  with 
the  short  end  of  the  first,  and  the  lumen  of  the  bowel  is  closed  (see 

Fig-  369)- 

The  remaining  line  of  continuous  sero-muscular  suture  is  introduced, 
the  free  ends  being  knotted  to  those  of  the  first,  the  two  short  stitches 
crossing  the  line  of  the  anastomosis  at  either  end  are  tied,  and  the  union 
is  completed  (see  Fig.  370). 

The  exposed  bowel  is  now  carefully  wiped  over,  and  if  necessary 
washed  with  saline  solution,  and  the  protecting  plugs  at  the  bottom  of 
the  wound  removed  to  allow  of  the  repair  of  the  peritoneal  defect  in  the 
posterior  abdominal  wall.  This  latter  step  is  an  important  one,  as  the 
retroperitoneal  tissue  is  liable  to  exude  serum,  and  infection  extends  in  it 
with  great  rapidity.  If  any  extensive  area  has  to  be  left  uncovered,  it 
is  advisable  to  make  a  puncture  in  the  loin,  and  introduce  a  drain  prior 
to  closing  the  abdomen.  When  a  lateral  union  is  made  in  the  small  in¬ 
testine  the  suture  of  the  mesentery  is  a  comparatively  simple  matter,  as 
the  two  segments  overlap,  but  care  must  be  exercised  to  avoid  injury  to 
the  blood-vessels  in  the  introduction  of  the  few  sutures  required. 

ENTERECTOMY  WITH  LATERAL  IMPLANTATION— END-TO-SIDE 

UNION 

This  method  possesses  many  of  the  advantages  of  lateral  union, 
and  an  individual  one,  in  the  reduction  of  the  risk  of  giving  of  the  blind 
end  to  one  source  instead  of  two.  It  has  found  its  chief  application  in 
partial  gastrectomy  by  Kocher’s  method,  in  ileo-colostomy,  and  colo- 
colostomy.  The  method  is  most  suited  to  ileo-colostomy.  In  union  of 
two  portions  of  the  colon  it  has,  in  the  experience  of  the  writer,  proved 
somewhat  liable  to  contract;  thus  in  two  instances  where  the  descending 
colon  was  implanted  into  the  transverse  after  removal  of  the  splenic 
flexure  for  growth,  the  establishment  of  a  safety-valve  in  the  transverse 
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colon  was  necessary  some  nine  months  later.  This  narrowing-  has  also 
been  observed  by  other  surgeons,  but  the  danger  of  its  occurrence  may 
no  doubt  be  lessened  by  the  employment  of  certain  details  to  be  mentioned 
below.  The  fact  that  Kocher,  in  a  series  of  eighty-four  partial  gastrec- 


Fig.  371.  Lateral  Implantation.  First  stage. 


Fig.  372.  Lateral  Implantation.  Second  stage. 

tomies,  only  lost  a  single  patient  from  leakage  at  the  site  of  the  lateral 
implantation,  speaks  strongly  for  the  immediate  efficiency  of  this  method, 
even  if  the  results  be  discounted  by  the  special  advantage  offered  by  the 
stomach  as  a  basis  of  support  for  the  union,  and  the  technical  ability  of 
the  operator  concerned. 

Operation.  The  required  portion  of  the  intestine  having  been  re¬ 
moved,  the  cut  end  of  the  segment  of  bowel  of  larger  calibre  is  closed 
by  one  of  the  methods  already  described,  and  the  site  of  the  implantation 
decided  upon.  The  latter  should  be  at  least  an  inch  and  a  half  within 
the  closed  end,  and  a  longer  distance  may  often  be  chosen,  especially  if 
any  doubt  exists  as  to  the  condition  of  the  intestine  at  the  point  of 
section-. 
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The  protecting  plugs  are  arranged  beneath  the  point  of  union,  and 
the  clamped  end  to  be  implanted  is  brought  to  the  side  of  the  part  of 
intestine  destined  to  receive  it. 


Fig.  373.  Lateral  Implantation.  Third  and  fourth  stages. 


Fig.  374.  Lateral  Implantation.  Method  of  enlarging  a  narrow  element 
by  incision  of  the  ante-mesenteric  margin.  The  dotted  lines  indicate  the  site  of 
the  additional  incisions. 

The  first  row  of  external  sutures  is  inserted  in  exactly  the  same 
manner  as  in  an  axial  union,  and  should  extend  to  half  the  circumference 
of  the  portion  of  bowel  to  be  implanted  (see  Fig.  371). 

When  this  is  completed,  the  ends  of  the  thread  which  have  been  kept 
long  are  taken  in  pairs  of  artery  forceps,  for  later  use  as  supports,  and  for 
knotting  with  the  anterior  series  at  the  completion  of  the  union. 

An  incision  of  the  required  length  is  made  in  the  closed  bowel,  most 
conveniently  by  prior  division  of  the  serous  muscular  and  submucous 
coats,  any  bleeding  points  being  controlled  provisionally  by  artery  forceps. 
The  mucous  membrane  is  incised,  and  a  strip  on  each  side  with  advan¬ 
tage  removed. 
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A  series  of  through  and  through  continuous  stitches  is  now  inserted, 
closing  first  the  deep,  and  then  the  superficial  halves  of  the  opening  (see 

F'g-  372)- 

Finally,  the  anterior  half  of  the  external  Lembert’s  line  of  suture  is 
completed,  the  free  ends  of  the  threads  being  knotted  to  those  of  the 
posterior  segment  which  have  been  used  as  supports  during  the  later 
stages  of  the  suture  (see  Fig.  373). 

As  already  mentioned,  the  weak  point  in  the  method  of  lateral  im¬ 
plantation  is  the  tendency  of  the  opening  to  contract.  As  a  general 
rule  this  is  to  be  combated  by  the  excision  of  a  certain  amount  of  the 
mucous  membrane  of  the  receiving  segment  at  the  time  of  operation. 
This  does  not,  however,  suffice  to  meet  all  cases,  and  when  the  segment 
to  be  implanted  is  too  narrow,  the  most  simple  procedure  is  to  make 
a  longitudinal  incision  at  its  ante-mesenteric  aspect;  by  this  means  an 
opening  of  at  least  2  inches  in  length  is  readily  procured  (see  Fig.  374). 

Omental  flaps  and  grafts.  When  there  is  reason  to  suspect  weakness 
in  the  union  after  a  resection,  or  the  inefficient  closure  of  a  perforation 
of  the  intestine,  the  omentum  may  occasionally  be  employed  as  a  graft 
or  flap  sutured  over  the  doubtful  spot.  Again,  the  omentum  as  a  whole 
may  be  sometimes  so  affixed  to  the  margins  of  the  abdominal  wound  as 
to  localize  a  weak  spot,  and  protect  the  general  peritoneal  cavity  in  case 
of  leakage.  With  regard  to  these  methods,  it  may  be  pointed  out  that 
the  use  of  the  omental  flap  is  only  satisfactory  in  the  upper  segment  of 
the  abdomen,  where  the  risk  of  leaving  a  bridge  beneath  which  strangula¬ 
tion  can  occur  may  be  avoided.  Thus  the  omentum  is  often  useful  in 
gastric  or  duodenal  perforations.  In  resections  of  the  small  intestine, 
an  omental  graft  is  not  advisable,  and  is  rarely  necessary  if  sufficient 
intestine  be  removed.  In  resections  of  the  colon,  the  appendices  epi- 
ploicae  may  often  be  used,  or  in  the  case  of  the  transverse  colon  the  great 
omentum,  since  their  employment  is  not  accompanied  by  the  risk  of 
giving  rise  to  the  development  of  objectionable  adhesions. 

Small  omental  grafts  may  be  cut  free,  and  sutured  over  the  required 
spot.  This  method  again  is  open  to  the  objection  of  encouraging  the 
development  of  adhesions,  since  the  separated  graft  adheres  equally 
readily  to  the  neighbouring  coil  of  bowel  as  to  that  to  which  it  is  sutured. 
As  a  general  rule,  therefore,  the  use  of  either  flaps  or  grafts  is  to  be 
deprecated,  except  in  cases  the  gravity  of  which  renders  the  development 
of  subsequent  adhesions  a  matter  of  negligible  moment. 

ARTIFICIAL  AIDS  TO  ENTERECTOMY 

Although  the  general  trend  of  surgical  opinion  is  strongly  towards  the 
view  that  simple  suture  is  the  more  desirable  method  for  employment  in 
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enterectomy,  yet  in  some  positions  undoubted  convenience  is  to  be  ob¬ 
tained  by  the  use  of  certain  mechanical  devices,  while  some  operators 
still  employ  them  habitually  by  preference. 

Two  principles  are  involved  in  the  numerous  aids  which  are  at  the 
surgeon’s  disposal : 

1.  The  simple  provision  of  a  temporary  support  to  facilitate  the 
ready  introduction  of  the  sutures.  This  is  illustrated  by  the  collapsible 
rubber  bag  used  by  Treves  and  others,  while  the  various  bobbins,  such  as 
Mayo  Robson’s,  Allingham’s,  and  Stanmore  Bishop’s,  are  absorbable,  do 
not  need  immediate  removal,  and  provide  a  passage  for  the  intestinal 
contents  during  the  time  they  remain  in  position. 

2.  The  substitution  of  a  mechanical  device  for  sutures;  such  device 
effecting  both  the  union  of  the  bowel,  and  the  removal,  by  ‘  pressure 
necrosis,’  of  the  redundant  tissue  grasped  by  it.  In  these  also  a  channel 
is  provided  for  the  passage  of  the  intestinal  contents  during  the  period 
that  the  device  remains  in  position.  Such  is  the  ‘  button  ’  of  Murphy, 
which,  it  may  be  well  claimed,  has  exercised  a  more  potent  influence  in  the 
free  application  of  intestinal  surgery  than  any  other  individual  invention. 

The  two  methods  of  best  proved  general  utility  are  those  of  the 
decalcified  bone  bobbin,  and  Murphy’s  button,  and  these  will  therefore  be 
taken  to  illustrate  the  above  principles. 

Mayo  Robson’s  bobbin.  Of  the  various  appliances  devised  with  the 
object  of  providing  an  artificial  support,  none  has  proved  itself  more 
generally  satisfactory  than  the  decalcified  bone  bobbin.  Mayo  Robson, 
writing  in  1896  {Clin.  Soc.  Trans.,  1896,  vol.  xxix,  p.  1 5 1 ) ,  after  quot¬ 
ing  certain  statistics,  expressed  himself  as  follows:  ‘I  believe  artificial 
aids  in  enterectomy  afford  greater  safety  than  the  unaided  suture;  and  of 
the  artificial  aids  a  decalcified  bone  support  has  shown  in  the  hands  of 
four  different  surgeons  the  comparatively  low  mortality  of  8.3$.’  The 
results  obtained  by  Mayo  Robson  show  the  success  with  which  the  use 
of  the  bobbin  has  been  attended  in  the  hands  of  its  designer;  none  the 
less  he  has  at  the  present  renounced  its  routine  use  in  favour  of  methods 
of  simple  suture. 

‘  For  the  application  of  the  bobbin,  two  medium-sized  sewing  needles 
bent  into  the  shape  of  the  third  of  a  circle  are  threaded,  one  with  silk  and 
one  with  catgut,  the  former  for  approximating  the  serous  surfaces,  the 
latter  the  mucous  margin.  If  one  suture  only  be  applied,  I  prefer 
chromicized  catgut. 

‘  A  needle-holder  is  neither  necessary  nor  desirable,  since  its  employ¬ 
ment  means  loss  of  time. 

‘  After  the  bowel  to  be  operated  upon  has  been  clamped  above  and 
below,  or  if  possible  isolated  by  encircling  the  whole  loop  with  an  elastic 
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tourniquet,  the  affected  portion  is  excised,  leaving  the  open  ends  to  be 
dealt  with.  For  convenience  it  is  better  to  apply  the  serous  suture 
around  the  distal  half  first,  and  to  lay  aside  the  threaded  needle  until 
the  mucous  edges  have  been  approximated 
and  the  bone  bobbin  inserted,  when  the  serous 
circle  can  be  completed. 

‘  The  bobbin  is  not  inserted  until  the  mar¬ 
ginal  suture  has  been  carried  around  the  distal 
half  of  the  circumference. 

‘  After  the  insertion  of  the  bobbin,  the 
marginal  stitch  is  continued  around  the 
circle,  until  the  loose  end  of  the  catgut  stitch  at  the  starting-point  is 
reached ;  the  two  ends  are  then  drawn  on,  tied,  and  cut  short. 

‘  The  serous  suture  is  now  continued  around  the  circle,  and  when  it 
reaches  the  starting-point  the  loose  end  of  the  silk  stitch  is  picked  up 
and  both  are  drawn  on,  tied,  and  cut  off.  Both  stitches  are  now  buried, 
and  a  line  only  is  seen  where  the  union  has  been  effected. 

‘If  on  account  of  want  of  time  one  suture  only  be  employed,  the 
marginal  stitch,  taking  up  the  serous  muscular  and  submucous  coats,  and 
avoiding  as  far  as  possible  the  mucous  membrane,  should  be  employed. 

‘  The  mucous  margins  will  then  be  approximated  though  not  per¬ 
forated,  and  the  buried  stitch  will  run  little  danger  of  becoming  in¬ 
fected.’ 

Murphy’s  button.  The  buttons  are  at  present  made  in  two  forms, 
a  circular  for  end-to-end  and  end-to-side  unions,  and  an  oblong  for  lateral 
anastomoses.  The  buttons  are  made  in  two  halves,  the  male  half  being 
provided  with  a  spring  flange  which  exercises  pressure  on  the  ends  of  the 
included  gut,  while  two  spiral  springs,  projecting  through  openings  in  the 
hollow  stem,  act  as  the  thread  of  a  screw  when  the  male  half  of  the  button 
is  telescoped  within  the  female  segment  (see  Figs.  376,  377). 

Murphy  lays  down  the  following  instructions  for  the  use  of  the 
button  :  ‘  Neither  the  button,  its  modifications,  nor  suture  should  ever  be 
used  in  end-to-end  anastomosis  of  the  large  intestine  (except  in  the 
rectum  and  sigmoid),  where  an  end-to-side  or  a  side-to-side  anastomosis 
is  possible,  as  anatomically  too  large  an  area  of  the  bowel  circumference 
is  uncovered  by  peritoneum  ’  (Kelly  and  Noble,  Gynaecology  and  Ab¬ 
dominal  Surgery ,  1908,  vol.  ii,  p.  434). 

Axial  anion.  A  No.  3  button  is  most  generally  applicable. 

1.  The  coil  of  bowel  is  freed  from  contents  by  careful  compression. 

2.  The  retaining  clamps  are  applied  to  exclude  the  portion  to  be 
excised. 

3.  An  aneurysm  needle  and  thread  is  passed  through  the  mesentery 
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of  the  portion  of  bowel  to  be  excised,  i/4  inches  from  the  intestinal 
border.  A  ligature  is  tied  so  as  to  include  the  vessels  only  of  that  portion 
of  the  mesentery  complementary  to  the  area  to  be  excised. 

4.  The  mesentery  is  slit  centrifugally  from  the  intestine  to  the  liga¬ 
tured  point. 

5.  A  thread,  ten  inches  in  length,  provided  with  two  needles  2^4 
inches  long,  is  prepared.  The  needles  are  passed  as  in  making  a  pleat, 


Fig.  376.  Murphy’s  Circular  Fig.  377.  Murphy’s  Oblong  Button 
Button  for  End-to-end  or  End-to-  for  Lateral  Anastomosis, 

side  Union. 


one  on  either  side  of  the  gut  from  the  mesenteric  to  the  free  margin  of  the 
bowel.  The  threads  are  not  drawn,  but  the  needles  are  maintained  in 
position  to  act  as  splints  during  the  division  of  the  bowel  with  scissors. 
By  this  manoeuvre  any  risk  of  division  of  the  thread  is  avoided. 

6.  The  gut  divided,  the  puckering  thread  is  drawn  through  by  the 
needles,  and  the  button,  held  by  its  central  hollow  stem  in  a  pair  of 
forceps,  is  placed  in  position  in  the  end  of  the  bowel.  The  puckering 
thread  is  then  drawn  tight,  knotted,  and  cut  short. 

7.  The  process  is  repeated  at  the  other  end  of  the  bowel.  The  two 
halves  of  the  button  are  now  taken  up  in  Hartmann’s  clamps  (see  Fig. 
378).  The  necessary  amount  of  mesentery  is  excised,  and,  lastly,  the 
two  segments  are  approximated  and  firmly  pressed  together.  No  ex¬ 
ternal  supporting  sutures  are  required. 

Lateral  implantation.  The  method  is  the  same ;  a  round  button  is 
employed,  and  the  segment  of  the  button  inserted  in  the  receiving  element 
of  the  junction  is  introduced  as  in  a  lateral  anastomosis. 

Lateral  anastomosis.  For  this  procedure  an  oblong  button  is  em¬ 
ployed.  The  site  of  the  incision  is  encircled  with  a  puckering  thread,  but 
here  again  Murphy  passes  the  needles,  and  employs  them  as  a  splint  dur¬ 
ing  the  process  of  incising  the  bowel.  The  opening  requires  to  be  of  a 
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length  corresponding  with  that  of  the  button;  the  introduction  of  the  lat¬ 
ter  is  effected  by  introducing  the  lateral  edge  first  beneath  the  upper 
margin  of  the  opening;  the  button,  which  is  held  by  its  central  stem  in 
forceps,  is  then  rotated  beneath  the  lower  margin  of  the  opening,  which  is 
held  up  by  a  pair  of  forceps.  The  puckering  thread  is  tightened,  and  the 
further  details  do  not  differ  from  those  in  an  axial  union. 

Murphy  lays  great  stress  on  the  outer  margin  of  the  pressure  surface 
of  the  button  being  an  accurate  semicircular  curve,  and  not  a  rounded 


Fig.  378.  Hartmann’s  Clamp  for  holding  Murphy’s  Buttons. 


off  angle.  He  considers  this  of  the  utmost  importance  in  the  proper 
limitation  of  the  extent  of  the  ‘  pressure  necrosis,’  which  he  says  should 
have  attained  its  maximum  at  the  expiration  of  three  days. 

In  spite  of  the  success  which  has  attended  the  use  of  the  button  in  the 
hands  of  the  inventor,  and  in  those  of  many  distinguished  operators,  its 
use  is  best  restricted  to  positions  in  which  methods  of  suture  are  difficult 
or  impossible,  and  to  cases  in  which  a  minimum  of  expenditure  of  time  is 
obligatory.  The  latter  indication  is  hard  on  the  method,  since  it  relegates 
its  employment  for  the  most  part  to  cases  of  the  most  compromising  de¬ 
scription.  The  improvement  in  methods  of  suture  has,  however,  been 
so  great  that  most  of  the  early  complications  and  dangers  have  been  re¬ 
moved  from  their  employment,  while  no  doubt  can  exist  as  to  their 
greater  elasticity  of  application,  and  they  possess  the  undoubted  advan¬ 
tage  of  entirely  avoiding  all  the  risks  which  may  attend  the  introduction 
of  a  foreign  body  into  the  intestinal  canal. 

A  series  of  entero-enterostomies  comprising  750  operations  for  all 
causes  has  been  collated  from  various  sources  by  one  of  Murphy’s  assist¬ 
ants.  In  this  series  the  remarkably  low  mortality  of  19$  is  shown,  or  if 
the  cases  in  which  the  operations  for  malignant  disease  are  subtracted,  of 
14 <fc  only  ( Philad .  Med.  Journ.,  1900,  p.  1271). 

TECHNIQUE  OF  COLECTOMY 

The  removal  of  portions  of  the  colon  involves  difficulties  not  encoun¬ 
tered  in  similar  operations  on  the  small  intestine.  The  more  important 
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of  these  depend  on  the  fixation,  location,  vascular  supply,  and  the  arrange¬ 
ment  of  the  lymphatic  vessels  and  glands  of  the  segment  of  bowel  requir¬ 
ing  to  be  resected. 

1.  Fixation.  Comparative  fixity,  whether  dependent  on  anatomical 
arrangement  or  on  secondary  infiltration,  has  in  the  past  exerted  a  potent 
influence  on  the  results  of  partial  colectomy.  Extended  experience  has 
demonstrated  the  freedom  with  which  fixed  portions  of  the  colon  may 
be  mobilized  by  division  of  the  parietal  peritoneum  at  the  outer  margin 
of  the  bowel,  which  measure  has  done  much  to  reduce  the  importance  of 
this  difficulty. 

2.  Location.  The  depth  of  the  situation  occupied  by  a  growth  leads 
to  difficulties  similar  in  nature  to  those  of  fixation,  which  are  to  be  met 
also  by  free  mobilization  of  the  part  requiring  resection.  Further,  expo¬ 
sure  of  the  field  of  operation  may  be  rendered  easier  by  a  proper  position 
of  the  patient  during  the  performance  of  the  operation,  and  removal  of 
the  affected  part  may  be  facilitated  by  the  resection  of  a  length  of  the 
intestine  out  of  all  proportion  to  that  actually  diseased.  In  spite  of 
these  aids,  certain  positions,  such  as  that  of  growths  situated  deeply  in 
the  pelvis,  still  retain  grave  importance  from  a  purely  technical  aspect. 

3.  Vascular  supply.  In  this  respect  operations  on  the  colon  possess 
special  characteristics,  since  the  effect  of  obliteration  of  any  main  arterial 
trunk  is  known  to  correspond  with  a  loss  of  vitality  in  a  definite  length 
of  the  bowel,  and  hence  may  determine  with  some  exactitude  the  extent 
to  be  removed. 

4.  The  arrangement  of  the  lymphatic  vessels  and  glands. 

The  subdivision  of  the  system  into  areas  corresponding  with  the  main 
arterial  trunks  favours  the  possibility  of  dealing  with  the  4  lymphatic 
area  '  in  which  the  growth  is  situated  in  a  more  radical  manner  than  is 
possible  in  the  case  of  the  small  intestine,  with  its  common  supply  from 
the  large  superior  mesenteric  artery. 

Although  colectomy  may  be  demanded  for  the  treatment  of  either 
simple  or  malignant  conditions,  yet  the  latter  form  the  more  frequent 
and  important  indication.  Until  recently  no  very  definite  rules  have 
been  laid  down  for  the  attempt  to  completely  extirpate  the  lymphatic 
vessels  and  glands  corresponding  to  the  area  occupied  by  colic  tumours, 
such  as  have  been  propounded  for  the  removal  of  carcinomata  in  other 
regions,  as  the  breast  and  tongue,  since  the  anatomical  data  on  which  such 
rules  could  be  founded  cannot  be  said  to  have  existed.  A  valuable 
effort  to  remedy  this  deficiency  has  been  made  by  Jamieson  and  Dobson 
in  a  series  of  papers  dealing  with  the  normal  lymphatic  system  of  the 
colon,  in  which  the  course  of  the  lymphatic  vessels  and  the  arrangement 
of  the  glands  are  accurately  described,  and  upon  the  results  of  these 
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anatomical  investigations  definite  rules  for  the  extirpation  of  the  several 
lymphatic  areas  have  been  laid  down.  These  investigations  are  of  the 
greater  value,  since  they  correspond  in  general  with  the  information  to 
be  gained  by  consideration  of  the  numerous  isolated  pathological  observa¬ 
tions  scattered  throughout  the  extensive  literature  of  the  surgery  of  the 
colon,  and  especially  with  the  careful  pathological  review  of  72  cases  of 
colic  carcinomata  by  H.  S.  Clogg,  appended  to  which  are  a  series  of 
suggested  operations  differing  only  slightly  from  those  devised  by 
Jamieson  and  Dobson  on  strictly  anatomical  lines  (Jamieson  and  Dobson, 

‘  Lymphatics  of  the  Caecum  and  Appendix,’  Lancet ,  1907,  vol.  i,  p.  1137; 
Dobson,  Lancet,  1908,  vol.  i,  p.  149;  Jamieson  and  Dobson,  Proc.  Roy. 
Soc.  of  Med.,  1909,  vol.  ii,  Surg.  Sect.,  p.  149;  H.  S.  Clogg,  ‘  Cancer  of 
the  Colon,’  Lancet,  1908,  vol.  ii,  p.  1007). 

Jamieson  and  Dobson’s  observations  were  made  on  a  series  of  speci¬ 
mens  prepared  by  the  method  of  Gerota,  and  may  be  shortly  summarized 
as  follows : — 

It  is  pointed  out  that  the  lymphatics  connected  with  any  given  seg¬ 
ment  of  the  colon  correspond  in  their  course  and  arrangement  with  the 
main  arterial  branches  of  supply  to  such  segment.  Hence  the  course 
and  distribution  of  the  latter  afford  an  all-important  general  indication 
as  to  the  extent  of  bowel,  parietal  peritoneum,  retroperitoneal  tissue,  or 
mesentery,  which  requires  to  be  removed  in  an  attempt  to  completely 
extirpate  the  ‘  lymphatic  area  ’  which  pertains  to  a  tumour  situated  in 
any  given  position.  Four  lymphatic  areas  are  described:  (1)  ileo-colic, 
(2)  middle  colic,  (3)  left  colic,  (4)  inferior  mesenteric.  As  an  incon¬ 
stant  vessel  in  origin,  with  few  glands  arranged  upon  it,  the  right  colic  is 
not  assigned  an  individual  area.  The  lymphatic  glands  connected  with 
each  individual  area  are  divided  into  four  distinct  but  intercommunicating 
groups:  (1)  Epicolic,  glands  contained  in  the  appendices  epip’oicse  and' 
lying  on  the  wall  of  the  bowel;  (2)  paracolic,  glands  arranged  in  a  line 
parallel  to  the  mesenteric  margin  of  the  bowel,  between  the  intestine  and 
the  arterial  arcades  and  on  the  arcades;  (3)  intermediate,  glands  ar¬ 
ranged  around  the  trunk  of  the  arteries,  about  midway  between  their 
origin  and  the  gut;  (4)  main,  glands  arranged  around  the  main  trunk  of 
the  artery  near  its  origin. 

The  ‘  intermediate  ’  groups  for  the  most  part  receive  lymphatic  vessels 
from  the  epicolic  and  paracolic  groups,  but  some  vessels  may  pass  to  them 
directly  from  the  bowel  itself.  The  k  main  ’  groups  receive  chiefly  vessels 
from  the  three  peripheral  groups,  in  certain  regions,  notably  the  lower 
part  of  the  inferior  mesenteric  system,  directly  from  the  intestine  itself, 
and  on  the  other  hand  are  connected  centrally  with  the  lumbar  and  mesen¬ 
teric  glands.  The  observations  show  that  the  complete  removal  of  any 
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given  lymphatic  area  may  be  impracticable  when  infiltration  of  the 
‘  main  glands  has  occurred,  in  consequence  of  their  near  connexion  with 
the  central  system ;  also,  that  intercommunication  between  the  colic  sys¬ 
tems  and  others,  such  as  the  splenic,  may  offer  an  obstacle  to  radical  ex¬ 
tirpation.  On  the  other  hand,  they  clearly  indicate  the  lines  on  which 
complete  operations  should  be  planned,  and  are  hence  of  very  great  value. 

It  is  at  the  present  time  hardly  possible  to  lay  down  definite  lines 


Fig.  379.  The  Lymphatics  of  the  Colon.  The  upper  part  of  the  pelvic 
colon,  after  Gegenbaur,  has  been  added  to  show  the  interruption  of  the  arterial 
arcades  below  the  distribution  of  the  lowest  sigmoid  artery.  ( After  Jamieson 
and  Dobson .) 

for  the  choice  of  the  major  or  minor  operations  described  below,  and  in 
considering  the  suitability  of  either  to  individual  cases  great  discrimina¬ 
tion  must  be  exercised.  For  simple  conditions  the  minor  procedures 
suffice,  and  even  in  malignant  disease  the  ulterior  results  obtained  by 
these  cannot  be  said  to  have  been  altogether  unsatisfactory.  The  ques¬ 
tion,  therefore,  must  arise  as  to  when  it  is  justifiable  to  submit  patients 
to  the  increased  risks  involved  by  the  employment  of  the  more  extensive 
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operations  designed  for  the  radical  removal  of  the  ‘  lymphatic  area  ’  con¬ 
cerned,  and  the  points  which  affect  this  decision  must  be  shortly  con¬ 
sidered. 

1.  The  extent  of  the  local  disease.  Surrounding  infiltration  or  the 
existence  of  adhesions  is  as  fully  opposed  to  an  extensive  as  a  limited 
operation.  Under  such  conditions,  even  if  adhesions  can  be  dealt  with 
locally  by  the  removal  of  a  portion  of  adherent  bowel,  yet  it  is  improbable 
that  the  necessary  additional  removal  of  the  second  series  of  glands  could 
be  satisfactorily  proceeded  with. 

2.  The  position  of  the  grozvth  with  regard  to  the  blood-supply.  It  is 
at  once  apparent,  since  the  individual  lymphatic  areas  correspond  with 
those  of  the  main  arteries  supplying  any  one  segment  of  the  colon,  that 
the  most  extensive  resections  of  intestine  will  be  required  when  the 
growth  occupies  a  point  corresponding  to  the  anastomosis  of  any  two 
arterial  systems — thus,  at  the  flexures;  also  that  the  amount  of  bowel  to 
be  removed  bears  no  sort  of  proportion  to  the  magnitude  of  the  tumour 
itself.  The  fact  that  these  very  extensive  operations  are  indicated  in 
situations  in  which  experience  appears  to  have  shown  the  ulterior  re¬ 
sults  of  more  limited  operations  to  have  been  comparatively  favourable, 
renders  it  necessary  to  exercise  some  caution  before  deciding  upon  their 
choice. 

With  regard  to  the  regions  in  which  special  care  needs  to  be  taken  in 
interfering  with  the  arterial  supply,  it  may  be  said  these  are  few.  Al¬ 
though  certain  anastomoses,  notably  that  between  the  middle  and  left  colic 
arteries,  are  occasionally  absent,  yet  as  a  rule  the  intercommunication 
between  the  colic  arteries  has  been  shown  to  be  sufficient  to  maintain  the 
vitality  of  the  bowel  in  spite  of  the  obliteration  of  any  one  main  trunk. 
Certain  points  are,  however,  worthy  of  mention,  (a)  Division  of  a 
main  trunk  is  safe  only  if  interference  with  the  system  of  primary 
arcades  is  avoided.  ( b )  In  removal  of  the  caecum  and  ascending  colon, 
division  of  the  lowest  ileo-colic  branches  endangers  the  vitality  of  the 
lower  six  inches  of  the  ileum,  (c)  The  general  system  of  arterial 
arcades  is  interrupted  between  the  lowest  sigmoid  branch  and  the  highest 
branch  of  the  superior  haemorrhoidal  artery.  As  a  consequence  the 
anastomotic  circulation  in  this  region  can  only  be  maintained  by  a  flow  in 
the  reverse  direction  in  the  lowest  sigmoid  artery  itself  to  the  superior 
haemorrhoidal  trunk.  Thus  Manasse  (Arch.  f.  klin.  Chir.,  1907,  vol. 
lxxxiii,  p.  999)  has  pointed  out  that  a  division  of  the  inferior  mesenteric 
trunk  above  the  origin  of  this  vessel  is  unattended  by  danger,  while 
division  of  the  trunk  below  its  origin  endangers  the  vitality  of  the  cut 
extremity  of  the  lower  segment  of  the  bowel. 

3.  The  extent  of  glandidar  infiltration  or  enlargement.  The  date  at 
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which  this  may  commence  is  incalculable,  but  it  appears  probable  that 
it  occurs  early  only  in  instances  of  great  malignity  and  rapid  growth,  such 
as  are  occasionally  met  with  in  young  subjects.  Butlin  computed  that 
more  than  50$  of  patients  affected  with  colic  carcinoma  die  from  ob¬ 
struction  of  the  lumen  of  the  bowel  before  glandular  metastases  have  de¬ 
veloped,  and  although  this  computation  of  freedom  from  glandular 
infiltration  is  probably  too  high,  yet  in  Clogg’s  series  (loc.  cit.),  although 
enlarged  glands  were  found  in  a  much  larger  proportion  of  the  cases,  in 
a  considerable  number  the  enlargement  did  not  depend  on  cancerous 
infiltration,  and  this  latter  observation  is  confirmed  by  those  of  many 
other  observers.  Pathological  evidence  (Clogg)  and  clinical  observation 
during  the  course  of  operations  have  shown  that  in  certain  positions,  e.g. 
transverse  colon  and  sigmoid  flexure,  and  to  a  lesser  degree  at  the  other 
flexures,  the  glands  affected  tend  to  be  those  in  the  immediate  vicinity  of 
the  growth,  and  these  observations  are  supported  by  the  normal  course 
taken  by  the  lymphatic  vessels  in  relation  to  the  glands  demonstrated 
by  Jamieson  and  Dobson.  The  observations  of  the  latter  authors  of  the 
course  taken  by  the  lymphatic  vessels  in  the  neighbourhood  of  the  sigmoid 
and  pelvic  colons  somewhat  discounts  the  importance  of  this  fact  in  that 
region,  but,  generally  speaking,  clinical  evidence  of  the  results  of  limited 
resections  of  the  sigmoid  flexure  shows  that  it  is  not  to  be  underrated. 

Lastly,  it  must  be  remembered  that  the  course  of  infection  is  by  no 
means  regular,  and  that  glands  may  often  be  discovered  at  a  distance 
from  the  growth,  while  those  in  the  immediate  proximity  of  it  remain 
unaffected.  Such  enlarged  glands  are  not  necessarily  carcinomatous, 
but  the  escape  of  the  proximal  glands  has  been  clearly  explained  by  the 
direct  course  taken  by  some  of  the  lymphatic  vessels  to  the  intermediate 
glands  by  Jamieson  and  Dobson,  and  this  fact,  together  with  the  obser¬ 
vation  that  the  intervening  vessel  is  free  from  growth,  moreover,  is 
utilized  by  them  as  support  for  their  contention  that  infection  of  the 
glands  is  embolic  in  character  and  not  consequent  on  ‘  permeation  ’. 

Infection  of  the  ‘  intermediate  ’  series  of  glands  marks  the  limit  at 
which  a  k  radical  ’  operation  is  worth  performance.  If  the  ‘  main  *  series 
be  infiltrated,  the  probability  of  existing  extension  to  the  mesenteric  or 
lumbar  glands  is  opposed  to  the  likelihood  of  a  radical  removal  being 
successful. 

4.  The  actual  magnitude  of  the  operation.  This  factor  is  to  be  dis¬ 
counted,  not  only  by  the  greater  possibilities  of  permanent  cure,  but  also 
by  the  operative  advantages  gained.  Although  the  free  removal  of  bowel 
necessitates  a  somewhat  larger  incision,  and  greater  exposure  of  the 
abdominal  cavity,  yet,  on  the  other  hand,  it  renders  manipulations  easier 
and  more  rapid,  while  the  risks  of  infection  of  the  abdominal  cavity  are 
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materially  reduced.  Again,  the  free  removal  of  intestine  in  some  situa¬ 
tions  rather  facilitates  than  opposes  the  union  of  the  divided  ends. 

Consideration  of  the  above  points  seems  to  lead  to  the  somewhat 
paradoxical  conclusion  that  only  the  least  extensive  and  apparently 
favourable  cases  are  those  suited  to  the  more  extensive  methods  of 
operation.  Even  if  this  prove  to  be  the  case,  the  results  obtained  by  the 
more  radical  methods  in  other  parts  of  the  body  indicate  that  a  similar 
improvement  is  probable  with  the  application  of  the  same  principle  to 
the  growths  of  the  colon,  and  the  general  trend  of  surgical  opinion  is  in 
this  direction. 

Putting  the  most  extensive  operations  on  one  side,  it  is  evident  also 
that  advantage  may  be  gained  by  a  systematic  search  for  glands  along 
the  line  of  the  vascular  trunks  in  the  retroperitoneal  tissue,  the  more  so 
as  anatomical  knowledge  now  permits  us  to  determine  with  some  pre¬ 
cision  the  situation  in  which  such  glands  should  and  should  not  exist, 
and  which  are  of  the  greater  importance.  Such  knowledge  allows  of  a 
less  extensive  removal  of  the  main  arterial  trunks,  and  this  fact  has 
influenced  operators  in  somewhat  limiting  the  scope  of  operations,  which 
theoretically  should  be  wider. 

REMOVAL  OF  THE  C3ECUM  AND  ASCENDING  COLON 

The  caecum  shares  with  the  sigmoid  flexure  certain  characteristics ; 
thus,  in  both  portions  of  the  bowel  the  intestinal  contents  tend  to  stag¬ 
nate,  and  in  both  carcinomatous  tumours  are  common.  The  caecum 
differs  from  the  sigmoid  flexure  in  that  its  contents  still  retain  highly 
digestive  powers;  hence  perhaps  an  explanation  that  in  the  caecum  the 
medullary  form  of  carcinoma  is  more  common.  The  tumours  are  often 
large,  with  a  tendency  to  ulcerate  freely,  and  excite  very  considerable 
surrounding  tissue  reaction,  leading  to  comparatively  early  fixation,  often 
of  a  simple  inflammatory  character.  Growths  of  the  caecum  are  also 
occasionally  atypical  in  their  structure,  conforming  rather  to  the  type  of 
an  epithelioma  than  to  that  of  a  true  columnar  carcinoma. 

Again,  both  these  segments  of  the  colon  are  especially  liable  to  be¬ 
come  the  seats  of  inflammatory  processes,  sometimes  accompanied  by  the 
formation  of  abscesses  and  fistulae,  tuberculous  infiltration  being  more 
common  in  the  caecum,  and  simple  inflammatory  changes  in  the  sigmoid 
flexure. 

The  caecum  may  need  removal  not  only  when  the  disease  is  actually 
located  in  its  walls,  but  also  in  many  cases  where  the  ascending  colon  is 
the  part  primarily  affected,  since  under  the  latter  circumstances  the  caecum 
is  often  much  dilated,  its  walls  are  thickened,  and  the  width  of  the  lumen 
may  render  it  unsatisfactory  either  for  axial  union  or  closure.  Again, 
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the  close  connexion  of  the  lymphatic  system  of  the  two  segments  renders 
the  removal  of  the  caecum  a  desirable  proceeding,  when  the  ascending 
colon  is  the  seat  of  malignant  disease.  In  some  cases,  however,  where 
the  growth  occupies  a  high  position  in  the  ascending  colon,  the  broad 
strong  caecum  is  well  adapted  for  the  lateral  approximation  of  a  loose 
tranverse  colon. 

Anatomically  these  portions  of  the  colon  are  in  some  respects  favour¬ 
ably  situated  for  operation;  the  caecum  itself  lies  ventrally,  is  surrounded 
by  peritoneum,  and  the  lower  portion  of  the  ascending  colon  is  compara¬ 
tively  movable.  In  from  26  to  30$  a  mesocolon  is  present,  but  the 
ascending  colon  becomes  steadily  less  movable  from  commencement  to 
termination.  Occasionally  the  mesocolon  is  abnormally  long,  and  then 
is  continuous  with  the  mesentery  of  the  small  intestine,  a  condition  of 
much  importance  for  the  occurrence  of  the  so-called  caecal  volvulus. 

Operation.  For  removal  of  the  caecum  or  ascending  colon,  the 
patient  should  be  arranged  with  the  right  side  of  the  body  raised,  and 
the  pelvis  higher  than  the  abdomen,  in  order  that  the  small  intestine  shall 
fall  as  far  as  possible  out  of  the  field  of  operation. 

The  incision  is  made  in  the  right  semilunar  line,  and  needs  to  be  six 
or  more  inches  in  length.  When  the  operation  is  done  for  malignant 
disease,  a  thorough  exposure  of  the  area  to  be  dealt  with  is  of  more 
importance  than  the  final  condition  of  the  abdominal  wall;  hence  no 
limitation  of  the  length  of  the  incision  is  advisable,  the  more  so  as  free 
access  to  the  parts  not  only  renders  the  subsequent  manipulations  easier, 
but  also  diminishes  the  risk  of  infection. 

The  portion  of  bowel  requiring  removal  having  been  exposed  and 
defined,  the  points  at  which  division  is  to  be  effected  are  decided  upon, 
and  plugs  are  introduced  to  isolate  the  area  of  operation  from  the  general 
peritoneal  cavity. 

If  necessary,  the  bowel  is  mobilized  by  division  of  the  parietal  peri¬ 
toneum  at  its  outer  margin,  the  colon  being  raised  together  with  the 
retroperitoneal  tissue,  and  drawn  forwards  and  inwards.  This  process 
involves  little  haemorrhage,  as  the  main  vessels  reach  the  intestine  at  its 
inner  margin  and  only  anastomotic  branches  are  involved. 

Clamps  are  applied  on  either  side  of  the  two  points  to  be  divided,  and 
the  removal  of  the  included  portion  of  bowel  proceeded  with.  It  is 
generally  more  convenient  to  first  divide  the  distal  end  of  the  colon,  and 
the  cut  ends  having  been  carefully  cleansed  and  wrapped  in  gauze,  the 
part  to  be  removed  is  rapidly  freed  in  a  downward  direction.  In  this 
part  of  the  procedure  it  is  convenient  to  clamp  the  large  vessels  at  some 
little  distance  from  the  margin  of  the  colon  before  dividing  them,  as  this 
measure  diminishes  the  amount  of  bleeding  and  facilitates  the  detection 
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of  any  enlarged  lymphatic  glands  lying  in  their  course.  The  retroperi¬ 
toneal  tissue  in  the  area  exposed  should  be  cleanly  removed  from  the 
posterior  abdominal  wall,  especial  care  being  taken  that  the  ureter  is  not 
injured  during  the  process  of  dissection. 

The  difficulties  that  may  arise  during  the  procedure  of  freeing  the 
bowel  may  depend  on  inflammatory  infiltration  of  the  retroperitoneal 
tissue,  or  simple  adhesions  to  neighbouring  organs.  Peritoneal  adhesions 
are  not  uncommon  when  the  disease  is  of  an  inflammatory  or  tuberculous 
nature,  or  in  the  florid  medullary  form  of  carcinoma;  in  the  annular 
scirrhus  form  of  growth,  fixation  due  to  malignant  invasion  of  the  retro¬ 
peritoneal  tissue  may  be  very  extensive  compared  with  the  small  extent 
of  involvement  of  the  bowel  itself. 

The  freed  caecum  and  colon  are  delivered  from  the  abdominal  cavity, 
and  the  uncovered  retroperitoneal  space  carefully  protected  with  gauze 
plugs  prior  to  section  of  the  small  bowel.  The  ileum  having  been  divided 
and  duly  cleansed,  two  courses  are  open :  either  to  close  both  the  proximal 
and  distal  ends  of  the  bowel,  and  make  a  lateral  anastomosis,  or  to  close 
the  colic  end,  and  implant  the  ileum  into  the  side  of  the  colon.  Axial 
union,  although  it  has  often  been  performed,  is  not  to  be  recommended. 
Lateral  anastomosis  is  the  preferable  method,  and  it  is  often  more  con¬ 
veniently  made  to  the  transverse  colon  than  to  the  more  fixed  remnant 
of  the  ascending  colon,  should  this  have  been  preserved. 

When  the  free  ends  have  been  closed,  the  plugs  protecting  the  retro¬ 
peritoneal  space  are  removed,  and  in  order  to  bring  the  two  portions  of 
bowel  into  position  for  the  anastomosis,  it  may  be  necessary  to  effect 
some  rearrangement  of  the  plugs  which  have  served  to  retain  the  general 
abdominal  contents  during  the  operation.  When  satisfactory  adaptation 
has  been  secured,  the  surrounding  area  is  protected  in  the  usual  way  and 
the  union  may  be  completed. 

The  last  special  step  in  this  operation,  closure  of  the  defect  in  the 
posterior  parietal  pertioneum,  is  now  proceeded  with.  When  the  removal 
of  bowel  has  been  extensive,  this  may  be  difficult,  but  it  is  rendered 
somewhat  easier  by  the  drawing  upward  of  the  mesentery  which  has 
accompanied  the  apposition  of  the  ileum  to  the  colon.  The  repair  of  the 
gap  should  be  as  complete  as  possible,  since  the  opened-up  retroperitoneal 
space  is  a  source  of  great  danger  should  infection  have  occurred.  If  it 
prove  impracticable  to  entirely  close  the  gap,  it  is  usually  advisable  to 
introduce  a  drain  from  the  loin,  which  may  be  removed  at  the  end  of 
from  twenty-four  to  thirty-six  hours. 

Dobson  ( Lancet ,  1908,  vol.  i,  p.  149)  gives  the  following  description 
of  an  operation  performed  for  the  removal  of  a  carcinoma  of  the  ascend¬ 
ing  colon,  together  with  the  corresponding  ‘  lymphatic  area  ’ : — 
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‘  An  incision  7  inches  long  was  made  in  the  right  linea  semilunaris, 
the  tumour  in  the  ascending  colon  was  defined,  and  the  small  intestine 
was  packed  off  to  the  left  side  of  the  abdomen.  The  duodenum  and  the 
ileo-colic  vessels  were  then  defined,  the  overlying  peritoneum  was  divided, 

and  a  fairly  large  upper¬ 
most  gland  of  the  main 
ileo-colic  group  chain  was 
pushed  downwards.  The 
artery  and  vein  were  then 
clamped  and  ligatured,  the 
ligature  being  applied 
about  inch  from  the 
superior  mesenteric  artery. 
At  this  stage  clamps  were 
applied  to  the  transverse 
colon  close  to  the  hepatic 
flexure,  and  to  the  ileum 
about  6  inches  from  the 
ileo-colic  valve. 

‘  The  peritoneum  on 
the  outer  side  of  the  as¬ 
cending  colon  was  then 
divided,  and  the  whole 
mass — ascending  colon, 
caecum,  and  terminal  por¬ 
tion  of  the  ileum — was 
thrown  over  to  the  left, 
the  peritoneum,  ileo-colic 
vessels,  and  chain  o  f 
glands  being  stripped  off 
up  to  the  duodenum;  the  ureter  was  seen  and  avoided  and  some  vessels 
were  tied.  The  mesocolon  was  then  divided  from  the  duodenum  to  the 
selected  point  on  the  colon,  some  branches  of  the  middle  colic  artery  being 
tied.  In  the  same  way  the  peritoneum  of  the  anterior  layer  of  the  mesen¬ 
tery  was  divided  down  to  the  ileum,  and  also  the  posterior  layer  and  the 
terminal  branch  of  the  mesentery  artery  were  secured.  The  whole  mass 
was  now  easily  withdrawn  from  the  abdomen  (see  Fig.  380),  and  the 
colon  and  ileum  were  divided  between  clamps;  both  ends  were  closed  by 
celluloid  thread  continuous  suture,  three  layers  in  the  colon  and  two  in 
the  ileum.  Lateral  anastomosis  between  the  two  portions  of  the  gut  was 
effected,  thus  drawing  up  the  mesentery  and  covering  in  the  denuded  area 
on  the  posterior  abdominal  wall.  A  small  tubular  drain  was  inserted 


Fig.  380.  Ileo-colic  Lymphatic  Area  with 
a  Colic  Growth.  The  division  of  the  colon,  a, 
is  that  now  recommended,  but  somewhat  wider 
than  that  described  in  the  above  operation,  b, 
Point  of  section  of  the  ileum.  ( Dobson .) 
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through  a  stab  wound  in  the  loin  and  the  anterior  wound  was  closed  in 
the  usual  way.’ 

Dobson  claims  by  this  operation  to  ‘  remove  all  the  primary  lymphatic 
glands  receiving  direct  vessels  from  the  caecum  and  ascending  colon,  the 
lymphatic  vessels,  and  the  tissue  in  which  these  vessels  run.  The  blood- 
supplv  of  the  portion  of  intestine  to  be  removed  is  effectively  controlled 
and  the  risk  of  contamination  of  the  field  of  operation  is  minimized  by 
deferring  the  division  of  the  gut  until  towards  the  end  of  the  operation.’ 
The  removal  of  several  inches  of  the  ileum  enables  the  small  intestine 
to  be  brought  up  to  the  colon  with  ease,  and  allows  of  a  satisfactory 
anastomosis  being  performed.  Division  of  the  transverse  colon  at  the 
junction  of  the  middle  and  right  thirds  is  now  recommended. 

•  REMOVAL  OF  THE  TRANSVERSE  COLON  AND  THE  FLEXURES 

The  hepatic  flexure  is  not  very  commonly  (6.4$)  the  seat  of 
tumours ;  when  present  they  are  comparatively  easy  to  deal  with,  since 
the  flexure,  although  fixed,  is  uncovered  and  near  the  anterior  abdominal 
wall.  The  acuteness  of  the  flexure  and  the  length  of  the  mesenteric  at¬ 
tachment  fluctuate  considerably.  A  variable  fold,  corresponding  with  the 
costo-colic  ligament  of  the  left  side,  extends  from  the  flexure  to  the  ab¬ 
dominal  parietes,  and  occasionally  folds  stretch  from  it  to  the  liver  and 
stomach. 

Operation.  The  incision  may  be  made  through  the  right  rectus 
sheath,  or  in  the  semilunar  line.  The  procedure  is  considerably  facili¬ 
tated  by  placing  an  air-cushion  or  pillow  under  the  back  of  the  level  of 
the  lower  ribs  (as  in  an  operation  on  the  bile  passages)  ;  this  manoeuvre 
not  only  renders  the  flexure  more  prominent  and  easily  extruded,  but 
also  favours  the  falling  away  of  the  small  intestine  from  the  field  of 
operation.  Union  of  the  two  ends  of  the  colon  by  lateral  anastomosis  is 
the  preferable  method  of  junction. 

The  writer’s  experience  of  a  limited  operation  in  this  region  has  been 
a  favourable  one;  thus  one  patient  is  alive  and  well  at  the  end  of  fifteen 
years,  one  survived  four  years  before  a  recurrence  took  place,  and  a  third 
remains  well  after  a  short  period.  But  both  Jamieson  and  Dobson,  and 
Clogg,  recommend  an  extensive  removal  for  growths  in  this  situation. 
They  consider  it  advisable  to  remove  the  whole  lymphatic  area  corre¬ 
sponding  to  the  distribution  of  the  middle  colic  artery.  The  middle 
colic  artery  is  isolated  and  tied  at  its  origin,  and  the  mesocolon  incised 
from  this  point  to  the  extremities  of  the  parts  of  the  intestine  supplied 
by  this  vessel.  This  necessitates  the  removal  of  the  upper  third  or  half 
of  the  ascending  colon,  and  of  two-thirds  of  the  transverse  colon.  The 
widely  separated  cut  ends  are  closed,  and  an  ileo-sigmoidostomy  per- 


752 


OPERATIONS  UPON  THE  INTESTINES 


formed;  or  the  lower  part  of  the  ascending  colon,  the  caecum,  and  the 
lowest  six  inches  of  the  ileum  are  to  be  removed,  and  the  ileum  is 
anastomosed  with  the  remaining  third  of  the  transverse  colon. 

The  operation  is  wide,  but  it  is  claimed  that  it  permits  of  free  mobili¬ 
zation  of  the  growth,  complete  control  of  the  blood-supply,  allows  the 
intestine  to  be  brought  well  out  of  the  abdomen  with  corresponding 
diminution  in  the  risk  of  contamination  of  the  field  of  operation,  and 
allows  of  the  anastomosis  of  movable  portions  of  the  gut  widely  removed 
from  the  seat  of  disease. 

The  tranverse  colon.  The  existence  of  a  long  mesocolon  much 
simplifies  the  operation  of  colectomy  in  this  segment,  especially  in  its 
left  half.  It  is  well  to  bear  in  mind  that  the  mobility  of  the  bowel  al¬ 
lows  considerable  range  of  position,  which  may  allow  a  tumour  to 
descend  so  low  as  to  be  mistaken  for  one  of  the  sigmoid  flexure  before  it 
is  exposed.  The  transverse  colon  is  readily  united  axially,  the  usual 
precautions  being  taken  with  the  mesenteric  angle.  The  glands  arranged 
along  the  branches  of  the  middle  colic  artery  are  favourably  situated 
both  for  detection  when  enlarged,  and  for  removal;  but  caution  must  be 
exercised,  in  dealing  with  the  central  parts  of  the  mesentery,  that  the 
superior  mesenteric  artery  be  not  damaged.  This  portion  of  the  bowel  is 
also  especially  well  situated  should  it  be  wished  to  make  use  of  an  omental 
flap  to  cover  a  union  of  doubtful  stability. 

The  observations  of  Jamieson  and  Dobson  go  to  show  that  the  in¬ 
testinal  lymphatic  vessels  are  all  intercepted  before  they  have  run  very 
far  by  the  ‘  paracolic  ’  glands,  while  the  ‘  intermediate  and  main  1  groups 
of  glands  receive  no  vessels  directly  from  the  gut.  Under  these  circum¬ 
stances  they  only  consider  it  necessary  to  remove  as  much  colon  on  either 
side  of  the  growth  as  to  permit  of  a  satisfactory  anastomosis,  the  para¬ 
colic  glands  at  some  little  distance  from  the  growth  being  secured  to¬ 
gether  with  it. 

The  splenic  flexure  is  deeply  situated,  and  enterectomy  in  this 
position  is  more  difficult  of  performance  than  in  any  other,  except  in 
that  of  the  pelvic  colon.  The  flexure  is  more  constant  than  the  hepatic, 
as  might  be  expected  from  the  fact  that  it  perpetuates  one  of  the  primary 
developmental  bends  of  the  alimentary  tube.  The  bend  is  usually  acute, 
lies  directly  upon  the  left  kidney,  and  is  fixed  in  position  by  the  costo- 
colic  band.  A  mesocolon  is  present  in  only  5 $  of  all  cases. 

The  deep  position,  and  the  fact  that  this  segment  of  the  bowel  is  par¬ 
ticularly  often  the  seat  of  typical  annular  growths,  render  the  localization 
of  tumours  in  this  region  very  difficult,  so  much  so  that  they  have  escaped 
detection,  even  during  an  abdominal  exploration,  when  much  distension 
existed. 
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These  peculiarities  render  a  vertical  incision  inconvenient,  the  flexure 
being  most  satisfactorily  exposed  and  mobilized  from  an  incision  made 
obliquely  along  the  left  lower  costal  margin  6  inches  in  length. 

The  tumour  having  been  removed,  the  form  of  union  may  be  a  diffi¬ 
cult  question  to  decide.  The  descending  colon  lies  deeply,  and  in  cases  of 
carcinoma  of  the  splenic  flexure  is  often  contracted  and  small.  End-to- 
end  union  is  dangerous  and  unsatisfactory;  lateral  union  may  be  difficult, 
but  if  practicable  is  to  be  chosen. 

The  difficulty  lies  in  the  fact  that  while  the  transverse  colon  is  pro¬ 
vided  with  a  mesentery,  mobility  may  be  insufficient  to  allow  it  to  be  con¬ 
veniently  placed  alongside  the  fixed  descending  colon,  and  the  necessary 
sewing  may  have  to  be  carried  out  within  the  confines  of  the  abdominal 
cavity.  If  the  descending  colon  cannot  be  sufficiently  mobilized  to 
facilitate  union,  the  trouble  may  sometimes  be  met  by  closing  the  cut 
ends  and  uniting  the  transverse  colon  laterally  to  the  sigmoid  flexure. 
Lateral  implantation  of  the  descending  colon  into  the  transverse  has,  in 
the  hands  of  the  writer,  proved  itself  an  unsatisfactory  method,  as  in 
two  instances  in  which  it  was  adopted  secondary  stenosis  occurred,  neces¬ 
sitating  the  formation  of  a  proximal  vent. 

Madelung  (Archiv  f.  klin.  Chir.,  1906,  vol.  lxxxi,  Pt.  1,  p.  206)  has 
expressed  the  opinion  that  the  prognosis  after  removal  of  growths  of  the 
splenic  flexure  is  especially  good,  even  if  the  disease  be  advanced,  on 
account  of  the  paucity  of  the  lymph  paths,  and  that  metastases  are 
comparatively  uncommon.  Jamieson  and  Dobson,  on  the  other  hand, 
express  an  opinion  in  favour  of  a  wide  removal  of  this  flexure,  as  in  the 
case  of  the  hepatic.  They  observed  the  large  majority  of  the  lymphatic 
vessels  to  pass  into  the  epicolic  and  paracolic  glands,  rarely  to  the  inter¬ 
mediate  group,  and  never  directly  to  the  main  groups  situated  on  the  left 
colic  artery  or  on  the  upper  part  of  the  inferior  mesenteric  vein.  Some 
lymphatic  vessels  were,  however,  observed  to  pass  to  the  splenic  glands, 
hence  a  complete  removal  of  the  lymphatic  area  is  impracticable. 

Removal  of  the  growth,  together  with  that  part  of  the  lymphatic 
area  connected  with  the  branches  of  the  left  colic  artery,  is  recommended. 
The  left  colic  artery  and  vein  are  to  be  defined  as  they  leave  the  outer 
margin  of  the  inferior  mesenteric  vein,  and  tied.  The  splenic  flexure, 
together  with  the  left  third  of  the  transverse  colon,  and  the  greater  part 
of  the  descending  colon  are  to  be  mobilized  and  removed,  and  an  axial 
union  established.  This  operation,  although  extensive,  has  the  great  ad¬ 
vantage  of  avoiding  the  difficulties  of  union  above  mentioned  to  a  con¬ 
siderable  degree. 

The  descending  colon.  Tumours  in  the  descending  colon  are  rare 
(3.i_7.i^),  possibly  since  this  portion  of  the  large  bowel  serves  less  as 
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a  reservoir  and  there  is  little  tendency  of  the  contents  to  stagnate.  After 
leaving  the  splenic  flexure  the  faeces  descend  rapidly,  peristalsis  being 
aided  by  the  force  of  gravity  from  the  straight  vertical  course  taken  by 
the  bowel.  In  fact,  at  post-mortem  examinations  the  descending  colon 
is  rarely  in  a  state  of  distension. 

The  difficulty  of  a  limited  colectomy  here  comes  next  in  order  of 
gravity  after  the  splenic  flexure,  and,  for  much  the  same  reasons,  depth 
and  fixity.  A  mesocolon  is  met  with  more  commonly  than  in  the  case 
of  the  ascending  colon,  partly  as  a  result  of  the  lesser  degree  of  disten¬ 
sion.  The  isolated  blood-supply,  and  consequent  simple  arrangement  of 
the  lymphatics,  makes  the  removal  of  glands  less  difficult  than  in  the 
case  of  the  caecum  and  ascending  colon.  According  to  Jamieson  and 
Dobson,  the  lymphatic  area  comprises  the  epicolic  and  paracolic  glands, 
and  the  intermediate  glands  on  the  branches  of  the  left  colic  and  first 
sigmoid  arteries;  as  in  the  case  of  the  splenic  flexure,  a  communication 
with  the  splenic  system  exists.  The  operation  recommended  corresponds 
with  that  for  removal  of  the  splenic  flexure,  except  that  the  lower  divi¬ 
sion  is  of  the  upper  part  of  the  sigmoid  flexure  instead  of  the  descend¬ 
ing  colon,  and  the  first  sigmoid  artery  is  tied  close  to  its  origin. 

The  sigmoid  flexure.  This  segment  of  the  colon  is  a  more  com¬ 
mon  seat  of  surgical  operation  than  any  other.  Malignant  growths  are 
frequent,  while  the  function  of  the  loop  as  a  reservoir  makes  it  particu¬ 
larly  liable  to  the  occurrence  of  inflammatory  changes.  On  the  whole 
the  arrangement  of  the  sigmoid  flexure  is  singularly  constant,  although 
in  common  with  a  general  transposition  of  the  viscera  it  may  occasionally 
lie  to  the  right  side  of  the  body;  and  rarely,  it  may  be  absent,  the 
descending  colon  terminating  in  a  direct  continuity  with  the  rectum,  in 
which  latter  case  a  large  cloaca  is  sometimes  developed  to  take  place  in 
the  higher  reservoir  which  should  normally  exist.  The  loop  may  vary 
in  width,  length,  and  degree  of  convolution,  but  the  most  important 
practical  variations  are  dependent  on  the  relative  length  of  the  mesentery. 
Congenital  cicatricial  bands  and  lateral  adhesions  are  occasionally  met 
with,  while  a  short  mesentery,  especially  with  a  distended  loop,  may 
equally  be  a  mere  individual  anatomical  arrangement.  Either  of  these 
conditions  may  give  rise  to  operative  inconvenience,  even  when  the 
flexure  itself  is  not  the  actual  seat  of  the  disease;  but  the  most  frequent 
source  of  difficulty  lies  in  the  shortening  of  the  mesentery  so  frequently 
accompanying  the  presence  of  malignant  tumours  and  inflammatory  con¬ 
ditions.  A  long  mesentery  favours  the  occurrence  of  volvulus. 

The  sigmoid  flexure  is  the  seat  of  malignant  disease  in  from  27  to 
3 8/c  of  all  cases  of  carcinoma  of  the  colon,  excluding  the  rectum,  and  in 
this  segment  the  growths  show  a  special  disposition  to  assume  the  annular 
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form,  and  to  be  circumscribed  in  area.  When  situated  at  the  distal 
portion  of  the  loop,  they  lie  within  the  pelvis  and  are  difficult  to  palpate, 
but  in  such  cases  help  in  diagnosis  may  often  be  obtained  by  noting 
thickening  in  the  proximal  portion  of  the  bowel,  the  collection  of  con¬ 
siderable  masses  of  scybala,  or  well-marked  local  peristalsis.  Growths 
of  small  size  may  be  visible  on  exploration  with  the  long  proctoscope  or 
sigmoidoscope.  Again,  growths,  impalpable  from  above,  may  often  be 
discovered  by  bi-manual  examination  per  vaginam  or  per  rectum  in  the 
female,  or  per  rectum  in  the  male.  When  the  growths  are  of  the  pro¬ 
nounced  annular  form,  and  situated  in  the  lower  part  of  the  loop,  an 
exploratory  incision  is  often  the  only  method  of  actually  palpating  them, 
and  in  cases  where  the  growth  has  acquired  firm  adhesions  to  the  pelvic 
wall,  even  if  it  be  of  considerable  extent,  a  very  moderate  amount  of 
distension  of  the  bowel  or  a  thick  abdominal  wall  renders  an  open  ex¬ 
ploration  the  only  means  of  digitally  determining  its  presence. 

Operation.  The  patient  should  be  arranged  in  the  high  Trendelen¬ 
burg  position  with  the  left  shoulder  and  side  of  the  pelvis  somewhat 
raised  by  pillows.  The  incision  is  made  in  the  left  linea  semilunaris,  or 
often  better  through  the  left  rectus  sheath,  since  the  more  difficult  end 
of  the  bowel  to  manipulate,  the  distal,  lies  fairly  mesially.  Should  diffi¬ 
culty  arise  in  dealing  with  the  upper  end,  the  incision  may  be  enlarged 
towards  the  left,  the  line  of  cleavage  of  the  fibres  of  the  broad  muscles 
of  the  abdomen  being  followed  when  the  limits  of  the  rectus  sheath  are 
depassed. 

The  exposure  of  the  tumour  is  easy  if  the  growth  be  situated  in  the 
central  portion  and  provided  with  a  long  mesentery;  more  difficult,  if 
the  part  to  be  removed  is  at  the  upper  or  lower  part  and  the  mesentery 
is  short. 

The  bowel  itself  along  the  mesenteric  margin  and  the  mesentery  in 
the  lines  of  the  arteries  are  palpated  for  the  detection  of  enlarged  glands, 
and  the  amount  of  bowel  to  be  removed  is  decided  upon.  The  general 
abdominal  cavity  is  protected  by  the  insertion  of  plugs,  and  the  reten¬ 
tion  clamps  are  applied  to  the  bowel.  If  necessary,  the  bowel  is  now 
mobilized  by  an  incision  made  into  the  mesentery  at  its  outer  line  of 
continuity  with  the  parietal  peritoneum,  and  the  excluded  loop  is  drawn 
forward  and  removed,  together  with  a  portion  of  the  mesentery  and 
such  enlarged  glands  as  shall  have  been  discovered.  Haemorrhage  may 
be  minimized  by  securing  the  large  sigmoid  branches  prior  to  section 
of  the  bowel. 

-Union  may  be  of  the  type  axial  variety,  or  the  ends  may  be  closed 
and  a  lateral  anastomosis  established.  The  latter  method  is  preferable 
should  any  doubt  exist  as  to  the  healthy  condition  of  the  bowel-wall. 
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When  any  question  arises  as  to  the  efficiency  of  the  suture,  either 
from  the  actual  condition  of  the  bowel-wall,  the  tension  existing  on  the 
union,  or  the  general  state  of  the  patient,  it  is  often  possible  to  make  the 
line  of  suture  extra-peritoneal.  In  the  early  days  of  intestinal  surgery 
this  was  often  done,  by  retaining  the  loop  of  bowel,  when  long  enough, 
without  the  limits  of  the  abdominal  cavity,  and  either  allowing  it  to 
sink,  or  replacing  it  at  a  later  date  when  union  had  taken  place.  If  the 
loop  was  too  short  to  allow  of  this  procedure,  the  wound  was  plugged 
down  to  the  seat  of  suture  and  not  entirely  closed.  Both  these  procedures 
are  open  to  objection,  and  have  been  much  improved  upon  by  the  method 
employed  by  Bloodgood. 

‘  The  parietal  peritoneum  is  separated  from  the  margins  of  the  wound 
for  a  sufficient  distance  to  allow  it  to  be  pushed  back  and  sutured  to  the 
mesentery  of  the  bowel  on  each  side  of  the  suture.  Above  and  below, 
the  margins  of  the  peritoneum  are  brought  together  as  usual,  thus  se¬ 
curing  the  line  of  suture  in  an  extra-peritoneal  position  at  the  bottom  of 
the  external  wound,  a  gauze  drain  being  inserted  down  to  the  bowel.’ 
In  the  case  related  ‘  the  method  protected  the  peritoneal  cavity  most 
effectively,  but  no  leakage  from  the  line  of  suture  occurred;  the  wound 
granulated  up  rapidly’  (Trans.  Amcr.  Snrg.  Assoc v  1906,  vol.  xxiv, 

p.  ns)- 

When  the  growth  occupies  the  lower  extremity  of  the  flexure,  or  if 
a  considerable  length  of  bowel  has  needed  removal,  great  technical  diffi¬ 
culty  may  arise  in  the  union  of  the  remaining  bowel  ends.  Under  these 
circumstances  two  courses  are  open,  the  simplest  to  utilize  the  upper 
end  for  a  colostomy,  and  sew  up  and  sink  the  lower  into  the  pelvis. 
When  the  difficulty  depends  on  fixation  of  the  upper  segment  this  course 
is  the  safer  and  to  be  preferred. 

When  the  difficulty  depends  on  the  shortness  of  the  lower  segment, 
a  colostomy  may  be  avoided  if  desired  in  the  manner  suggested  in  the 
next  operation  (see  p.  757). 

Jamieson  and  Dobson  in  dealing  with  the  sigmoid  flexure  and  upper 
part  of  the  rectum  state  that  the  glands  implicated  are  those  of  the 
para-  and  epicolic  groups,  the  intermediate  group  upon  the  sigmoid 
arteries,  and  the  main  glands  on  the  inferior  mesenteric  trunk.  They 
did  not  observe  the  passage  of  any  lymphatic  vessel  direct  to  the  glands 
at  a  higher  point  on  the  inferior  mesenteric  trunk  than  that  correspond¬ 
ing  with  the  middle  and  upper  thirds,  i.e.  just  below  the  origin  of  the 
left  colic  artery.  The  proximity  of  the  inferior  mesenteric  trunk  to  the 
bowel  in  the  lower  part  of  its  course  practically  necessitates  the  removal 
of  some  portion  of  the  vessel,  but  considering  the  paramount  impor¬ 
tance  of  the  left  colic  artery  for  the  anastomotic  circulation  of  the  upper 
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segment  of  the  bowel  concerned,  they  recommend  the  following  opera¬ 
tion  for  growths  of  the  lower  part  of  the  sigmoid  colon. 

The  inferior  mesenteric  artery  and  vein  are  exposed  and  tied  imme¬ 
diately  below  the  origin  of  the  left  colic  artery.  A  long  incision  is  made 
at  the  outer  side  of  the  mesorectum  and  mesosigmoid,  and  the  descend¬ 
ing  colon  and  sigmoid  mobilized  by  stripping  them  inwards  towards 
the  middle  line.  In  doing  this  the  ureter  and  spermatic  vessels  will  be 
encountered  and  must  be  avoided.  The  mesosigmoid  is  then  divided 
in  an  oblique  line  downwards  from  the  point  of  ligature  of  the  inferior 
mesenteric  to  about  the  middle  of  the  sigmoid  flexure,  care  being  taken 
to  preserve  as  far  as  possible  the  secondary  arches  on  the  sigmoid 
arteries.  The  peritoneum  to  the  inner  side  of  the  artery  is  divided  down¬ 
wards  to  the  inner  side  of  the  mesorectum.  The  mass  of  tissue  to  be 
removed  is  then  stripped  forwards  from  the  upper  part  of  the  sacral 
hollow,  and  the  gut  clamped  and  divided  at  the  middle  of  the  sigmoid 
flexure  and  at  the  junction  of  the  first  and  second  parts  of  the  rectum. 
The  part  removed  will  consist  of  the  lower  half  of  the  sigmoid  flexure 
and  the  upper  part  of  the  rectum,  the  greater  part  of  the  inferior 
mesenteric  vessels  with  the  accompanying  chain  of  glands  and  lymphatic 
vessels,  and  the  surrounding  subperitoneal  tissue. 

The  blood-supply  of  the  upper  end  is  assured,  owing  to  the  preserva¬ 
tion  of  the  left  colic  artery,  that  of  the  lower,  which  depends  on  the 
middle  and  inferior  Hemorrhoidal  arteries,  suspect  (see  p.  745);  it 
must  be  tested  by  release  of  the  clamp.  If  no  bleeding  occurs,  one  of 
two  courses  must  be  taken:  ( a )  to  complete  the  operation  by  a  colos¬ 
tomy;  (b)  to  remove  more  of  the  lower  portion,  everting  the  rectum  and 
drawing  the  freed  sigmoid  down  through  the  anus  to  perform  a  union 
by  Maunsell’s  method.  If,  on  the  other  hand,  the  lower  end  bleeds,  an 
immediate  suture  in  situ  may  be  performed. 

For  the  middle  and  upper  parts  of  the  sigmoid  flexure  they  point 
out  that  an  equally  severe  operation  is  necessary  to  secure  the  ideal, 
but  in  view  of  the  fairly  satisfactory  results  obtained  in  the  past  by 
partial  operations  they  recommend  a  modified  operation. 

The  peritoneum  is  divided  over  the  inferior  mesenteric  vessels,  and 
as  many  of  the  main  glands  are  stripped  off  them  as  is  possible  without 
damaging  the  vessels.  This  is  done  from  the  point  of  origin  of  the  left 
colic  artery  down  to  the  origin  of  the  lowest  sigmoid  artery.  The  sig¬ 
moid  arteries  are  tied  at  their  origin,  the  lowest  being  preserved  if  its 
removal  be  not  necessitated  by  the  position  of  the  growth.  The  descend- 
in  g  colon  is  then  mobilized  by  an  incision  of  the  peritoneum  at  its  outer 
border  and  the  gut  divided  above  at  the  junction  of  the  descending 
colon  and  the  flexure,  and  below  in  the  lower  part  of  the  flexure.  Almost 
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the  whole  of  the  mesosigmoid  will  thus  be  removed,  including  the  inter¬ 
mediate  paracolic  and  epicolic  glands,  and  probably  the  greater  number 
of  the  main  group  corresponding  to  this  part  of  the  sigmoid  flexure. 
If  it  be  found  necessary  to  tie  the  lowest  sigmoid  artery  at  its  origin  care 
must  be  taken  to  divide  the  gut  below  the  level  of  the  brim  of  the 
pelvis,  in  order  to  avoid  the  ‘  dead  end  ’  which  may  be  left,  as  Manasse 
and  Archibald  have  shown,  owing  to  the  non-union  of  the  branches  of 
the  lowest  sigmoid  and  superior  hsemorrhoidal  arteries. 

Moynihan  ( Surg .  Gyn.  and  Obst.,  1908,  vol.  vi,  p.  463)  gives  a  full 
description  of  similar  extensive  operations  carried  out  by  himself,  the 
main  features  of  which  lie  in  the  free  mobilization  of  the  bowel  which 
he  shows  to  be  practicable,  and  the  free  removal  of  lymphatic  glands. 
An  equally  extensive  operation  has  been  devised  by  Kiimmel  {Arch.  f. 
klin.  Chir.,  1899,  vol.  lix,  p.  555)  on  the  ground  of  possible  inefficiency 
of  the  vascular  anastomoses  when  the  lower  colon  is  extensively  re¬ 
sected. 


HIRSCHSPRUNG’S  DISEASE 

Congenital  idiopathic  dilatation  of  the  colon  involves  in  more  than 
one-third  of  the  cases  the  sigmoid  flexure,  but  the  whole  large  intestine 
may  take  part  in  the  process,  while  the  rectum  and  small  intestine  are 
practically  always  spared.  The  bowel  may  be  greatly  dilated,  even  to 
a  30-inch  circumference,  and  its  walls  are  thickened  by  hypertrophy. 
Most  of  the  cases  occur  in  infants  who  have  suffered  emaciation  and 
depletion  of  strength  from  their  condition,  a  fact  to  be  borne  in  mind 
in  selecting  an  operation. 

Enterostomy  or  colostomy  with  post-operative  lavage  by  means  of 
a  tube  in  the  dilated  segment  and  through  the  rectum  may  be  done.  The 
colostomy  may  be  followed  by  a  lateral  colo-colostomy  and  resection 
of  the  dilated  and  hypertrophied  bowel  at  the  same  time  or  at  a  third 
period.  In  the  latter  case,  the  colostomy  opening  may  be  closed. 

ACCIDENTS  SUBSEQUENT  TO,  AND 
AFTER-CONSEQUENCES  FOLLOWING,  ENTERECTOMY 

Primary  peritoneal  infection.  This,  the  most  frequent  and 
fatal  complication  of  enterectomy,  has  become  less  frequent  as  one-stage 
operations  have  been  abandoned  in  the  presence  of  serious  obstruction. 
It  is  most  commonly  the  result  of  infection  during  the  performance 
of  the  operation;  less  often,  of  a  primary  incompetence  of  the  suture. 
Death  from  this  cause  is  usually  rapid,  occurring  in  the  course  of  from 
two  days  to  a  week. 
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Whatever  mode  of  operation  is  adopted,  the  risks  of  infection  during 
its  performance  cannot  be  entirely  obviated,  but  the  danger  steadily 
increases  with  the  degree  of  fixity  of  the  portion  of  bowel  involved,  and 
consequent  necessity  of  performing  the  section  of  the  lumen  within  the 
confines  of  the  peritoneal  cavity,  also  with  the  relative  amount  of  intes¬ 
tinal  contents.  Infection  is  greatly  more  to  be  feared  during  the  per¬ 
formance  of  colectomy  than  in  enterectomy  of  the  small  intestine,  and 
the  chances  of  its  occurrence  increase  with  the  degree  of  fluidity  of  the 
faeces  contained  in  the  large  bowel.  The  mechanical  difficulty  due  to 
fixation  must  be  met  as  far  as  possible  by  free  mobilization  of  the  part 
of  the  bowel  concerned.  When  circumstances  appear  to  render  the 
occurrence  of  infection  probable,  it  is  to  be  met  by  the  provision  of  free 
primary  drainage  at  the  time  of  operation,  and  prompt  opening  up  of 
the  wound  should  the  drainage  prove  insufficient  to  prevent  diffusion. 

No  extensive  experience  is  forthcoming  as  to  the  value  of  prophylactic 
injections  of  anti-colon  bacillus  serum,  but  in  a  few  instances  adminis¬ 
tration  of  the  serum  on  the  appearance  of  signs  of  serious  infection  has 
shown  that  it  may  influence  the  general  and  local  symptoms  much  as 
it  does  in  appendical  peritonitis. 

Thus,  a  man  aged  52,  from  whom  an  extensive  carcinoma  of  the 
ascending  colon  was  removed,  and  an  axial  enterectomy  performed, 
passed  a  sleepless  night  in  spite  of  morphine,  and  on  the  following  day 
the  pulse  had  risen  to  130,  and  the  temperature  to  103. 6°  F.  The 
respiratory  movement  of  the  abdominal  wall  was  very  restricted,  local 
tenderness  and  some  distension  developed,  and  there  was  great  pain. 
An  injection  of  25  c.c.  of  anti-colon  bacillus  serum  was  given  at  the  end 
of  twenty  hours,  followed  by  a  second  at  the  end  of  a  further  twelve 
hours.  The  first  injection  was  followed  by  a  fall  in  the  pulse  to  116,  the 
temperature  to  100. 40,  relief  of  the  pain,  and  comfortable  sleep.  Two 
injections  were  given,  and  after  the  third  day  no  further  alarming 
symptoms  were  observed.  On  the  eighth  day  the  temperature  rose,  and 
signs  of  intraperitoneal  abscess  were  discovered.  Incision  and  drain¬ 
age  of  the  abscess  were  followed  by  rapid  recovery.  This  case  fol¬ 
lowed  the  same  course  often  seen  in  bacillus  coli  infections  in  connexion 
with  acute  perforations  of  the  appendix,  both  as  to  the  relief  of  general 
symptoms  of  septicaemia,  and  in  the  occurrence  of  rapid  localization 
of  the  area  of  infection. 

When  the  resistance  of  the  patient  is  good,  or  the  infection  of 
minor  degree,  local  abscesses  may  develop.  These  abscesses  usually  do 
well,  if  early  and  freely  incised  and  drained,  and,  except  for  the  possible 
formation  of  a  faecal  fistula,  and  the  increased  risk  of  the  development 
of  permanent  local  adhesions,  may  do  little  harm.  Those  situated  in  the 
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retroperitoneal  space  are  the  more  difficult  to  deal  with,  and  give  rise 
to  the  more  chronic  form  of  fistulse. 

Failure  of  the  suture.  Apart  from  deficiencies  in  the  actual  tech¬ 
nique,  this  accident  may  be  the  result  of  several  causes,  and  may  also 
be  followed  by  general  infection  of  the  peritoneal  cavity,  or  the  forma¬ 
tion  of  a  localized  suppuration. 

The  suture  may  give  way  at  the  point  in  the  line  of  union  in  which 
the  peritoneal  investment  of  the  bowel  is  deficient.  This  has  been  most 
commonly  seen  in  axial  unions  of  the  ascending  and  descending  colons, 
less  frequently  in  the  small  intestine,  since  improved  methods  of  closure 
of  the  ‘  mesenteric  angle  ’  have  been  devised. 

The  stitches  may  cut  through  the  included  tissue  as  a  result  of  de¬ 
ficient  vitality  of  the  bowel-wall,  or  as  a  consequence  of  the  rigidity 
of  the  tissue  dependent  on  inflammatory  infiltration.  The  latter  fact 
gives  a  useful  warning  against  drawing  the  sutures  too  tight  when  such 
conditions  of  the  bowel  exist. 

The  general  condition  of  the  patient  may  be  such  that  a  sufficient 
deposit  of  plastic  material  for  the  satisfactory  closure  of  the  wound  is 
not  provided,  especially  where  malignant  disease  is  the  primary  trouble. 
Again,  the  plastic  material  primarily  effused  may  not  be  converted  into 
properly  organizing  tissue,  or  under  these  circumstances  may  become 
reabsorbed.  The  latter  process  is  specially  likely  to  occur  in  the  presence 
of  peritoneal  infection.  In  this  relation  the  observations  of  Chlumsky 
are  of  much  interest;  he  has  shown  that  the  union  of  intestinal  wounds 
is  firmer  upon  the  first  than  upon  the  three  following  days,  that  from 
the  fifth  onwards  the  strength  steadily  increases,  while  at  the  seventh 
it  should  be  thoroughly  secure  (Kocher,  Chir.  Opcr.,  p.  937). 

Local  stitch  abscesses  may  form  in  the  line  of  union  as  a  result  of 
infection  of  the  suture  thread.  Speaking  generally,  the  possibility  of 
this  accident  is  an  argument  against  the  employment  of  a  single  tier 
of  through  and  through  sutures  when  circumstances  do  not  make  it  a 
necessity. 

When  lateral  unions  are  made,  the  closed  ends  of  the  bowel  may 
give  way  secondarily.  Some  remarks  have  been  already  made  on  this 
subject  under  the  general  heading  of  Enterectomy.  The  accident  ap¬ 
pears  to  have  happened  much  more  frequently  after  the  excision  of  the 
bowel  tumours  than  where  the  ends  have  been  closed  in  the  performance 
of  unilateral  exclusions,  a  fact  probably  to  be  explained  by  the  greater 
time  needed  for  the  performance  of  the  former  operation,  and  the  much 
greater  amount  of  interference  with  the  vascular  supply  of  the  intestine 
involved.  This  observation  serves  to  impress  the  necessity  of  keeping 
the  possibility  of  this  accident  well  before  us  in  the  performance  of 


AFTER-CONSEQUENCES  FOLLOWING  ENTERECTOMY  761 


colectomies.  The  eighth  or  ninth  day  is  that  on  which  failure  is  prone 
to  occur,  and  care  must  be  exercised  in  the  exhibition  of  purgatives, 
or  still  more,  the  administration  of  enemata  at  this  period. 

The  formation  of  a  local  abscess  in  connexion  with  the  suture  is  not 
necessarily  a  serious  matter  to  the  patient,  either  as  to  danger  to  life, 
or  great  prolongation  of  the  length  of  treatment,  but  it  is  important, 
as  probably  leading  to  the  formation  of  adhesions  which  may  perma¬ 
nently  prejudice  the  viability  of  the  channel  in  the  bowel,  interfere  with 
normal  peristalsis,  and  possibly  give  rise  to  ulterior  obstruction  of  neigh¬ 
bouring  coils  of  intestine. 

The  formation  of  immediate  adhesions.  Adhesions  may  de¬ 
velop  between  the  actual  seat  of  union  and  adjacent  coils  of  small  intes¬ 
tine,  between  the  seat  of  union  and  the  abdominal  parietes,  or  between 
coils  of  small  intestine  in  the  neighbourhood  of  the  enterectomy.  Such 
adhesions  naturally  form  most  frequently  in  the  presence  of  infection, 
but  more  especially  when  the  infection  is  a  slow  one,  due  to  leakage  from 
the  line  of  suture  from  whatever  cause.  Acute  obstruction  from  kinking 
of  the  intestine  may  result,  leading  to  the  necessity  of  a  further  lapa¬ 
rotomy  and  possibly  to  the  death  of  the  patient. 

Stenosis  at  the  seat  of  union.  As  an  immediate  sequence  of 
enterectomy  this  complication  has  practically  disappeared  with  the  in¬ 
troduction  of  improved  technical  methods.  When  a  later  consequence  it 
has  more  frequently  been  observed  after  axial  unions  and  lateral  im¬ 
plantation  than  after  lateral  junctions  of  the  bowel. 

PROGNOSIS  AND  RESULTS  OF  ENTERECTOMY 

Whatever  form  of  enterectomy  be  undertaken,  the  operation  must 
rank  as  one  of  the  more  formidable  of  surgery.  Although  isolated  small 
series  of  cases  showing  a  very  low  rate  of  mortality  have  been  published 
by  individual  operators,  yet  if  the  records  of  a  large  number  of  eminent 
surgeons  be  reviewed  the  death-rate  after  this  operation  cannot  be  placed 
below  30^.  Anatomical  conditions  render  resection  of  the  small  intes¬ 
tine  a  less  serious  procedure  than  that  of  the  large,  while  the  nature  of 
the  contents  of  the  bowel  is  more  favourable  for  the  safe  conduct  of  the 
operation;  on  the  other  hand,  resections  of  the  small  intestine  often  have 
to  be  performed  under  most  unsatisfactory  conditions. 

Two  factors  mainly  influence  the  prognosis  after  an  enterectomy: 

(1)  the  danger  of  infection  during  the  performance  of  the  operation, 

(2)  the  nature  of  the  conditions  for  which  it  is  undertaken.  In  the  light 
of  present  experience  it  is  difficult  to  see  how  the  risks  of  immediate 
infection  are  to  be  further  greatly  diminished,  although  it  is  clear  that 
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attention  to  technical  details  is  the  predominant  factor  in  obtaining  the 
best  results,  and  that  obvious  improvement  in  results  has  been  observed 
to  accompany  the  more  efficient  protection  of  the  general  peritoneal 
cavity  during  the  performance  of  the  suture,  such  precautions  as  the 
removal  of  a  sufficient  length  of  the  bowel,  preliminary  mobilization  of 
the  large  intestine,  and  perfectionment  in  the  methods  of  suture  itself. 
As  to  the  second  factor,  putting  aside  operations  done  in  the  presence 
of  deficient  vitality  from  acute  conditions,  the  nature  of  the  disease  is 
seen  to  exert  a  very  definite  influence  on  the  results  attained.  Thus, 
while  the  mortality  in  malignant  disease  has  not  been  brought  to  below 
one-third  of  the  whole  number  of  cases,  the  proportion  of  failures  in 
enterectomies  performed  for  tuberculosis  has  been  materially  reduced. 

Remarks  will  be  found  elsewhere  as  to  the  recorded  results  of  enter- 
ectomy  for  such  conditions  as  result  from  strangulation  of  the  bowel, 
but  it  may  be  mentioned  here  that  one  important  factor  in  the  improve¬ 
ment  of  results  has  been  the  removal  of  sufficient  lengths  of  bowel  to 
ensure  the  tissues  in  the  line  of  union  being  healthy.  Thus,  of  sixteen 
cases  recorded  by  Roswell  Park  ( Ccntralbl .  /.  Chir.,  1904,  p.  55),  in 
which  more  than  200  centimetres  of  gut  were  removed,  only  four,  or 
25$,  died. 

Enterectomy  for  inflammatory  conditions  has  been  followed  by  fair 
results,  but  even  here  we  find  as  large  a  proportion  as  two  deaths  among 
five  operations  performed  on  the  sigmoid  flexure  by  W.  J.  Mayo  {Trans. 
Amcr.  Surg.  Assoc.,  vol.  xxv,  p.  237). 

In  Hartmann’s  collation  of  enterectomies  for  tuberculous  disease 
{Trans.  Med.  Soc.  of  Lond.,  vol.  xxx,  p.  334),  he  finds  that  of  75  opera¬ 
tions  performed  before  1900,  22,  or  30^,  died,  while  of  58  operations 
after  that  date  only  7,  or  12$,  died,  a  difference  no  doubt  resulting  from 
the  more  careful  choice  of  cases  on  the  one  hand,  and  improved  technique 
on  the  other.  Caird  {Scot.  Med.  and  Surg.  Journ.,  vol.  xiv,  p.  22)  has 
published  a  series  of  11  operations  with  7  recoveries.  Nikoljski 
{Ccntralbl.  f.  Chir.,  1904,  p.  395)  has  collated  130  cases  of  operation 
for  tuberculous  stenosis,  mostly  in  the  oecal  region,  in  which  the  mor¬ 
tality  after  enterectomy  was  30$  and  after  anastomosis  ijfc. 

In  malignant  disease  the  immediate  prognosis  is  grave,  but  the  ulti¬ 
mate  results  are  fairly  satisfactory,  since  it  may  be  fairly  asserted 
that  patients  from  whom  the  growth  has  been  removed,  even  if  they  only 
survive  a  period  of  months,  are  in  a  happier  condition  than  those  who 
have  been  subjected  to  colostomy,  while  a  good  proportion  may  remain 
free  from  trouble  for  years. 

The  late  date  at  which  sarcomatous  tumours  are  detected  militates 
against  satisfactory  results.  Lecene  (Hartmann,  Chir.  de  Vintestin , 
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p.  433)  gives  the  mortality  in  25  cases  subjected  to  enterectomy  as  25$ 
(adults,  18  axial  unions  with  7  deaths  (33.3^  mortality) ;  lateral  unions, 
adults,  4,  no  death;  children.  3  axial  unions  with  no  death).  Eight  of 
these  patients  remained  alive  and  well  at  8  years,  4  years,  3E2  years, 
2  years,  ijA  years,  1  year,  10  months,  and  8  months  respectively. 
Moynihan  ( Abdominal  Operations ,  1st  ed.,  p.  323)  in  his  collation, 
which  contains  several  of  the  same  cases,  reports  similar  results.  Corner 
and  Fairbank  {Trans.  Path.  Soc.  of  Lond.,  1905,  vol.  lvi,  p.  20)  have 
collected  13  cases  of  sarcoma  of  the  large  intestine  subjected  to  enterec¬ 
tomy,  with  a  mortality  of  46.1$. 

The  following  table  contains  the  recorded  results  in  276  enterectomies 
for  carcinoma.  In  all  104  died,  a  mortality  of  3 7.6$. 


Collected  by  Hartmann 

143 

died  48 

Mortality 

33-5$ 

St.  Thomas’s  Hospital 

58 

“  23 

a 

39-5^ 

Voelcker,  Czerny’s  Klinik  . 

58 

27 

u 

46.5$ 

Caird . 

1 7 

“  6 

u 

35-¥ 

Without  doubt,  these  statistics  contain  a  large  number  of  patients 
operated  upon  under  unsatisfactory  conditions,  but  none  the  less  they 
set  out  the  immediate  mortality  which  has  been  experienced  up  to  the 
present  time. 

Anschutz  ( Mittheil .  aus.  d.  Grenzgcb.  d.  Med.  &  Chir.,  1907,  111 
Suppl.)  in  a  report  from  the  Klinik  of  von  Mikulicz  records  20  one- 
stage  operations  for  carcinoma  with  1 1  deaths,  while  of  30  cases  treated 
by  the  several  stage  operation,  only  6  died.  He  further  states  that, 
including  the  results  of  other  surgeons,  the  mortality  of  the  several 
stage  operation  has  not  risen  beyond  I2<fc,  while  among  139  one-stage 
operations  collected  from  the  literature  the  mortality  reaches  46^. 

In  27  of  the  above  30  cases  which  were  able  to  be  followed  subse¬ 
quently,  14  patients  remained  well  and  free  from  recurrence  at  the  end 
of  three  years,  or  52^. 


CHAPTER  XII 


LATERAL  INTESTINAL  ANASTOMOSIS  AND  EXCLUSION 

SIMPLE  LATERAL  ANASTOMOSIS 

This  procedure  repeats  the  natural  process  observed  in  the  forma¬ 
tion  of  spontaneous  communications  between  neighbouring  coils  of  in¬ 
testine  or  other  tubes.  Originally  devised  by  Maisonneuve  in  1845,  E 
resulted  in  two  failures,  and  probably  on  this  account  the  operation 
received  no  support  and  little  consideration  until  the  question  of  its 
utility  was  raised  by  Hahn  some  forty  years  later.  The  practical  ap¬ 
plication  of  the  method  dates  from  the  publication  of  the  interesting  and 
instructive  work  of  Senn  in  1889,  and  to  his  able  advocacy  the  now  fre¬ 
quent  employment  of  methods  of  lateral  anastomosis  is  due. 

Simple  lateral  anastomosis  has  more  recently  suffered  some  limitation 
in  its  field  of  application  by  the  introduction  of  the  methods  of  exclu¬ 
sion.  Practical  experience  has  shown  that  a  lateral  opening  in  the 
delivering  segment  of  the  bowel  is  insufficient  to  wholly  divert  the 
passage  of  its  contents  into  the  distal  receiving  one.  When  the  opera¬ 
tion  is  designed  to  overcome  the  obstruction  due  to  a  stenosis  this  defect 
may  lead  to  undesirable  collections  of  intestinal  contents  in  the  short- 
circuited  portion  of  the  bowel;  while,  if  the  anastomosis  is  made  to 
favour  the  closure  of  an  intestinal  fistula,  or  with  the  desire  to  entirely 
divert  the  passage  of  intestinal  contents  from  the  normal  channel,  it  fails 
in  its  object.  This  failure  depends  in  part  on  the  natural  tendency  of 
the  fluid  contents  of  the  various  canals  in  the  body  to  travel  in  their 
usual  course  if  possible,  in  part  on  the  tendency  of  the  anastomotic 
openings  to  contract  when  an  alternate  route  exists. 

Indications.  1.  Cases  of  chronic  obstruction  of  the  bowel  by 
growth,  unsuitable  for  any  more  extensive  or  radical  measure.  If  per¬ 
formed  for  this  cause,  the  undesirable  collection  of  intestinal  contents  in 
the  short-circuited  segment  may  be  met  by  the  establishment  of  a  fistula 
in  this  part  of  the  bowel,  or,  in  suitable  instances,  by  the  addition  of  an 
appendicostomy,  to  allow  a  vent  for  gas  and  the  possibility  of  flushing 
out  the  interior  of  the  excluded  portion  of  the  intestine. 

2.  A  lateral  anastomosis  may  be  employed  as  a  preliminary  measure 
to  the  performance  of  an  entcrectomy ,  forming  a  desirable  substitute  for 
a  preliminary  colostomy. 
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When  obstruction  is  acute  it  is  rare  that  either  of  these  indications 
can  be  safely  acted  upon,  both  on  account  of  the  danger  which  depends 
on  the  highly  septic  character  of  the  abundant  intestinal  contents,  and 
the  unsatisfactory  conditions  offered  by  the  stretched  bowel-wall  for  the 
purposes  of  suture.  Should  the  procedure  be  taken  into  consideration 
in  dealing  with  such  cases,  the  amount  of  distension  and  the  power  of 
contraction  still  possessed  by  the  intestinal  muscle  are  the  two  local 
conditions  which,  combined  with  the  general  state  of  the  patient,  must 
decide  the  question;  but  as  a  rule  anastomoses  are  only  desirable  when 
the  signs  of  obstruction  are  of  minor  degree  or  chronic  in  character. 

3.  In  cases  of  tuberculous  disease  of  the  intestine,  especially  in  the 
entero-peritoneal  form  and 
in  the  small  gut,  a  lateral 
anastomosis  is  often  prefer¬ 
able  to  an  exclusion  in  view 
of  the  difficulty  which  may 
exist  in  determining  the 
upper  and  lower  ends  of  the 
portion  of  bowel  affected  in 
the  presence  of  numerous 
adhesions.  In  these  cases, 
moreover,  more  than  one 
anastomosis  may  be  desir¬ 
able. 

4.  Lateral  anastomosis 
may  be  employed  as  a  pre¬ 
liminary  to  the  closure  of  an 
artificial  anus  or  f cecal  fis¬ 
tula  by  suture  or  enterec- 
tomy.  On  subsequent  closure  of  the  ends  a  lateral  enterectomy  is  ob¬ 
tained. 

5.  In  cases  of  gangrenous  hernia  a  lateral  anastomosis  is  sometimes 
performed  at  the  base  of  the  loop,  the  gangrenous  apex  being  drawn  out 
of  the  wound  left  for  future  treatment  (Roux’s  operation). 

6.  Lateral  entero-anastomosis  forms  a  portion  of  the  operation  in 
some  forms  of  gastro-enterostomy  and  jejunostomy. 

In  the  choice  of  the  most  suitable  situation  for  the  establishment  of 
an  intestinal  anastomosis,  certain  points  are  open  to  consideration. 
When  possible  a  spot  should  be  selected  at  which  the  bowel-wall  is  as 
far  as  possible  in  a  normal  condition ;  while,  when  the  disease  for  which 
the  operation  is  performed  is  malignant  in  character,  the  new  com¬ 
munication  should  be  sufficiently  widely  removed  from  the  primary  dis- 


Fig.  381.  Some  Positions  in  which 

COLO-COLOSTOMY  MAY  BE  PERFORMED.  ( Modi¬ 
fied  from  Hartmann .) 
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ease  to  render  secondary  invasion  of  the  opening  improbable.  The 
situation  of  the  anastomosis  should  be  so  chosen  as  to  avoid  the  produc¬ 
tion  of  any  undesirable  degree  of  tension  on  the  joint.  Thus,  an  ileo- 
colostomy  or  ileo-sigmoidostomy  is  as  a  rule  superior  to  any  form  of 
colo-colostomy,  because  the  comparative  mobility  of  the  small  intestine 
allows  it  to  be  placed  practically  in  almost  any  position  without  strain. 
Colo-colostomy  may  be  said  to  be  generally  undesirable  if  it  can  be 
avoided,  for  in  addition  to  the  question  of  fixation  of  the  colon  it  is  to 
be  remembered  that  the  peristalsis  is  comparatively  weak  in  this  portion 
of  the  bowel,  and  hence  the  chances  of  an  efficient  anastomosis  are  di¬ 
minished  (see  Fig.  381).  Published  results  show  that  a  greater  propor¬ 
tion  of  failures  have  attended  the  establishment  of  colo-colostomies  than 
of  anastomoses  between  the  small  and  large  bowel. 

Operation.  The  technique  of  uniting  the  bowel  in  lateral  anasto¬ 
moses  differs  in  no  way  from  that  already  described  on  p.  732,  under  the 
heading  of  Lateral  union  in  enterectomy  (see  Figs.  368-70).  The  im¬ 
portance  of  ensuring  an  iso-peristaltic  union  should  be  borne  in  mind. 

METHODS  OF  EXCLUSION 

Since  the  advocacy  of  total  exclusion  by  Salzer  in  1889  ( Verhandl . 
dcr  Deutsch.  Gcsellsch.  f.  Chir.,  1891,  vol.  xx,  p.  305)  these  methods 
have  undergone  numerous  modifications,  and  several  are  employed  at 
the  present  time.  All,  however,  are  variants  of  the  two  main  types:  (1) 
Unilateral  exclusion ,  in  which  the  delivering  segment  is  interrupted  in 
its  continuity  immediately  beyond  the  seat  of  the  anastomosis;  (2) 
Bilateral  exclusion ,  the  original  method  of  Salzer,  in  which  the  bowel  is 
divided  a  second  time  at  the  distal  extremity  of  the  excluded  segment. 

Pure  bilateral  exclusion  has  been  shown  to  be  an  undesirable  pro¬ 
cedure,  since  the  collection  of  intestinal  secretions,  of  gas,  and  in  some 
cases  the  accumulation  of  the  products  of  ulceration  of  the  wall  of  the 
excluded  segment  of  bowel,  give  rise  to  the  formation  of  a  sac  from  the 
interior  of  which  systemic  auto-intoxication  and  infection  take  place,  and 
which,  by  bursting,  may  give  rise  to  local  disaster. 

To  obviate  these  defects  various  methods  have  been  devised:  (1)  A 
unilateral  exclusion  is  performed,  and  the  proximal  end  of  the  excluded 
segment  is  drained  by  its  implantation  into  the  colon  beyond  the  point 
at  which  the  anastomosis  has  been  established  (Monprofit)  (see  Fig. 
382).  (2)  The  distal  end  of  the  excluded  segment  may  be  brought  up 

to  a  special  opening  in  the  abdominal  wall.  (3)  To  the  last  arrange¬ 
ment  may  be  added  the  establishment  of  a  small  safety  vent  near  the 
proximal  end  of  the  excluded  segment.  (4)  In  a  cruder  method,  that  of 
Hochenegg,  the  two  open  ends  of  the  excluded  segment  are  brought  to 
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the  surface  at  special  openings  made  in  the  abdominal  wall  for  their 
reception  away  from  the  original  operation  wound  (see  Fig.  383). 
This  method  is  convenient  in  cases  in  which  it  is  desired  to  treat  the 
interior  of  the  excluded  segment  with  medicaments,  and  it  has  been 
found  bv  experience  that  only  the  distal  opening  remains  of  any  mate¬ 
rial  size,  the  normal  peristalsis  directing  the  discharge  of  contained 
matter  in  the  habitual  direction. 

The  method  of  unilateral  exclusion  is  more  widely  employed,  al¬ 
though  it  is  not  altogether  free  from  the  objections  that  have  been  raised 
against  simple  anastomosis.  A  tendency  still  exists  for  the  accumulation 


of  intestinal  contents,  especially  gas, 


Fig.  382.  Method  of  Monprofit. 
The  proximal  end  of  the  ileum  has  been 
anastomosed  to  the  transverse  colon. 
The  dotted  line  shows  the  distal  end  of 
the  ileum  implanted  at  the  upper  end 
of  the  pelvic  colon.  ( Modified  from 
Hartmann.) 


which  enter  the  excluded  portion  of 


Fig.  383.  Bilateral  Exclusion. 
Ends  of  the  excluded  segment  closed. 
The  ends  may  be  treated  in  other  man¬ 
ners.  ( 1 )  They  may  be  brought  up  and 
sutured  into  separate  special  openings 
made  in  the  abdominal  wall.  (2)  A 
vent  may  be  established  in  the  caecum, 
or  by  an  appendicostotny,  and  the  distal 
end  of  the  excluded  segment  brought 
to  the  surface.  ( Modified  from  Hart¬ 
mann.) 


bowel  by  reflux  from  the  point  of  anastomosis.  This  occurrence  has 
been  denied  by  Roux,  who  states  that  it  occurs  only  when  an  intestinal 
fistula  exists  in  the  excluded  portion,  and  interferes  with  the  normal 
peristaltic  action.  Roux’s  theory  has  not,  however,  been  substantiated 
by  other  observers,  hence  the  temporizing  expedient  of  establishing  a 
vent  at  the  proximal  end  of  the  excluded  segment  from  which  the  bowel 
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can  be  periodically  flushed  out  has  been  introduced.  In  other  instances 
the  difficulty  has  been  met  by  excising  the  whole  portion  of  bowel  ex¬ 
cluded,  the  parts  in  some  instances  amounting  to  almost  the  entire 
length  of  the  colon. 

Indications  for  unilateral  exclusion.  The  operation  may  take 
the  place  of  simple  lateral  anastomosis  in  chronic  obstructions  of  the 
bowel  unsuitable  for  radical  measures.  In  the  case  of  malignant 
growths,  however,  experience  has  not  shown  that  any  better  results  are 
attained  (Hartmann,  loc.  cit.,  p.  88),  while  it  is  probable  that  the  prod¬ 
ucts  of  degeneration,  should  the  growth  be  breaking  down,  are  the  more 
likely  to  be  passed  steadily  onwards  the  less  the  peristalsis  is  interfered 
with.  As  far  as  the  other  indications  set  forth  for  simple  lateral 
anastomosis  are  concerned,  it  is  evident  that  unilateral  exclusion  should 
not  be  performed  when  the  result  required  is  only  a  temporary  one. 

The  operation  is  more 
frequently  indicated  in  the 
following  conditions : — 
i .  Pyo-stcr coral  fistula ?, 
such  as  may  be  met  with 
after  attacks  of  gangrenous 
appendicitis.  In  these  cases 
local  operations  generally 
fail  from  the  same  cause 
that  has  prevented  the  clos¬ 
ure  of  the  fistula,  namely, 
the  presence  of  continued 
suppuration.  The  plastic 
closure  of  the  opening  in 
the  bowel  nearly  certainly 
gives  way  with  the  advent 
of  suppuration  in  the  ab¬ 
dominal  wall,  while  the  ne¬ 
cessity  of  providing  drain¬ 
age  in  such  cases  still  fur- 
On  the  other  hand,  a  simple 
lateral  anastomosis  is  insufficient  to  completely  divert  the  passage  of  the 
faeces  from  their  normal  course. 

2.  Pyo-stcr  coral  fstulcc  consequent  on  tuberculous  disease,  unsuit¬ 
able  for  treatment  by  more  radical  measures.  In  tuberculous  disease 
beyond  the  question  of  removing  the  inconvenience  of  the  fistula ;  the 
diversion  of  the  faeces  from  the  diseased  portion  of  the  bowel,  and  the 
possibility  of  the  local  application  of  medicaments  by  means  of  either 


Fig.  384.  Unilateral  Exclusion.  Ileum 
divided.  Both  ends  closed.  The  dotted  lines 
indicate  some  of  the  positions  in  which  an 
anastomosis  may  be  established.  A  proximal 
vent  may  be  established  in  the  caecum  or  by 
appendicostomy  if  desired. 

ther  prejudices  the  probability  of  success. 
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the  fistulous  opening  itself,  or  a  more  efficient  supplemental  vent,  may 
allow  a  rapid  improvement  in  the  primary  diseased  area. 

3.  Fistulous  communications  between  the  bowel  and  other  abdomi¬ 
nal  or  pelvic  viscera.  Hartmann  has  successfully  treated  a  vagino-intes- 
tinal  fistula  by  bilateral  exclusion  of  the  affected  segment  of  small  bowel. 
The  two  ends  of  the  excluded  portion  were  sunk,  since  a  vent  for  their 
contents  existed  in  the  presence  of  the  vaginal  fistulse,  and  it  was  ob¬ 
served  that  the  vaginal  discharge  rapidly  diminished  in  amount,  and 
eventually  ceased,  the  unused  intestine  no  doubt  rapidly  contracting  and 
atrophying. 

4.  The  method  has  been  employed  in  various  forms  of  colitis  as 
a  substitute  for  colostomy.  Its  application  for  such  cases  can  only  be 
a  very  limited  one,  since  for  the  slighter  cases  of  membranous  colitis  or 
dysenteric  ulceration  the  measure  is  too  grave,  while  in  the  presence  of 
severe  ulceration  the  possibility  of  reflux  into  the  excluded  portion  of 
the  bowel  contra-indicates  its  use;  again,  the  lower  portion  of  the  large 
intestine  is  rarely  itself  free  from  ulceration.  Moreover,  if  employed, 
a  vent  (possibly  an  appendicostomy,  which  it  must  be  allowed  is  a  far 
less  serious  inconvenience  than  a  colostomy)  is  necessary  in  order  to 
prevent  accumulation  of  gas  and  fasces,  and  to  allow  of  local  applications 
being  made. 

5.  Unilateral  exclusion  has  been  somewhat  largely  resorted  to  in 
cases  of  chronic  constipation,  especially  by  Arbuthnot  Lane  {Brit.  Med. 
Journ.,  1908,  vol.  i,  p.  126).  The  experience  gained  by  this  operation 
has  been  to  emphasize  the  occurrence  of  distension  in  the  excluded  seg¬ 
ment,  and  although  troublesome  symptoms  from  this  cause  are  not  con¬ 
stant,  they  have  been  sufficiently  frequent  to  lead  Lane  to  recommend 
a  secondary  removal  of  the  excluded  colon  in  a  large  majority  of  cases. 

That  the  exclusion  of  the  colon  by  an  ileo-sigmoidostomy  is  not  in¬ 
compatible  with  fair  body  nutrition,  and  may  even  result  in  a  large  gain 
in  subjects  who  have  long  suffered  from  the  effects  of  auto-intoxication 
from  the  colon,  has  been  abundantly  proved  by  the  operation  of  Arbuth¬ 
not  Lane,  and  in  a  lesser  degree  by  the  observation  of  patients  in  whom 
the  same  operation  has  been  performed  for  the  relief  of  obstruction 
from  malignant  disease.  Moreover,  it  has  been  proved  that  trouble  aris¬ 
ing  from  the  fluid  nature  of  the  intestinal  contents  delivered  into  the 
sigmoid  flexure  of  the  rectum  is  very  shortly  got  over.  That  the  latter 
should  be  the  case  is  no  cause  for  surprise,  when  the  experience  of  a 
similar  solidification  of  the  faeces  is  observed  in  colostomies  performed 
in  the  caecum,  even  if  the  conditions  for  the  absorption  of  fluid  are  not 
equally  good.  In  this  relation  the  free  absorption  of  saline  fluid  intro¬ 
duced  into  the  lower  bowel,  and  the  rapid  gain  in  consistency  of  a 
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diarrhoeic  motion,  if  retained  for  a  time  in  the  rectum,  may  be  instanced 
to  show  that  the  reputed  special  capability  of  the  caecum  to  absorb  the 
unnecessary  fluid  component  of  the  faeces  may  be  more  an  accident  of 
position  than  due  to  any  special  character  possessed  by  that  portion  of 
the  colon. 

E.  W.  Hey  Groves  and  J.  Walker  Hall  have  reported  on  the  analysis 
of  the  excreta  in  two  cases  in  which  portions  of  the  colon  had  been  ex¬ 
cluded  by  operation  ( Lancet ,  1909,  vol.  i,  p.  236). 

The  results  in  the  first  case  showed:  (1)  ‘that  the  amount  of  ab¬ 
sorption  of  water  was  abundant,  the  diarrhoea  being  due  simply  to  the 
discharge  of  mucus;  (2)  that  the  amount  of  nitrogen  and  fat  in  the 
faeces,  although  high  in  proportion  to  the  intake,  represented  the  almost 
irreducible  minimum  that  was  always  present  in  the  faeces.’ 

In  the  second  case,  an  ileo-sigmoidostomy  in  a  youth  of  nineteen, 
where  the  bowels  acted  regularly  once  daily,  ‘  that  water  absorption 
was  amply  carried  on  by  the  pelvic  colon  and  rectum,  and  that  while  the 
absorption  was  not  quite  so  good  after  the  colon  had  been  removed,  it 
was  quite  sufficient  for  the  nutritive  economy.' 

When,  however,  these  points  are  conceded,  it  appears  doubtful 
whether  the  operation  should  be  often  performed  for  simple  constipation, 
in  view  of  the  facts  that  a  secondary  removal  of  the  colon  is  often  re¬ 
quired,  and  that,  in  spite  even  of  these  radical  procedures,  purgative 
medicines  may  still  be  necessary  to  ensure  the  action  of  the  bowels.  The 
results  of  ileo-sigmoidostomy  have  indeed  only  afforded  another  illus¬ 
tration  of  the  difficulty  of  dealing  with  chronic  constipation  due  to  in¬ 
efficient  action  of  the  intestinal  muscle  by  any  surgical  method. 

6.  In  some  instances,  where  an  enterectomy  has  been  performed, 
approximation  of  the  remaining  bowel  ends  may  be  extremely  difficult 
or  impossible.  Under  these  circumstances  it  may  be  desirable  to  perform 
an  ileo-sigmoidostomy,  and  fix  either  the  distal  end  of  the  excluded  seg¬ 
ment  into  an  opening  in  the  abdominal  wall,  or  the  two  ends  of  the  bowel 
may  be  brought  up  to  the  surface  at  separate  openings  by  Hochenegg’s 
method. 

Operation.  The  first  stages  in  the  performance  of  a  unilateral  ex¬ 
clusion  differ  in  no  way  from  those  necessary  for  the  establishment  of  a 
lateral  anastomosis,  the  only  addition  consisting  of  the  division  of  the 
proximal  element  of  the  junction  immediately  beyond  the  anastomotic 
opening. 

The  division  may  be  accomplished  by  simple  section  of  the  bowel  and 
closure  of  the  ends  by  suture  as  already  described  on  pp.  731-4.  In  this 
operation,  however,  the  additional  security  obtained  by  the  use  of  a 
crushing  clamp,  as  advised  by  Kocher,  Doyen,  and  others,  is  very  great, 
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since  any  actual  opening  of  a  patent  intestinal  lumen  is  avoided.  The 
clamp  may  be  applied  prior  to  the  establishment  of  the  anastomosis,  and 
left  in  position  until  the  suturing  of  the  junction  is  complete,  by  which 
method  the  complete  adhesion  of  the  compressed  intestinal  mucous 
membrane  is  assured;  but  really  only  a  few  minutes  are  necessary  to  at¬ 
tain  this  end. 

Some  of  the  various  methods  of  intestinal  exclusion  are  indicated  in 


Fig.  385.  Kocher’s  crushing  Clamp. 


Fig.  386.  Ileum  crushed  by  a  Fig.  387.  End  of  Ileum  crushed 
Clamp  (Enterotribe)  .  A  double  and  ligatured  prior  to  its  Inver- 
width  has  been  clamped  to  allow  of  sion  by  a  Line  of  Suture. 
convenient  division. 


Figs.  381-4,  and  no  further  description  of  detail  seems  necessary  for 
their  comprehension. 

Prognosis  and  results.  The  establishment  of  an  intestinal  anasto¬ 
mosis  is  an  operation  in  itself  so  simple,  and  it  is  so  frequently  per¬ 
formed  on  the  bowel  in  a  comparatively  normal  condition,  that  the 
results  obtained  might  be  expected  to  surpass  those  of  most  other  opera¬ 
tions  on  the  intestinal  canal.  The  rare  occurrence  of  failure  in  obtaining 
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good  local  union  in  gastro-intestinal  anastomoses  also  supports  this 
expectation.  Lateral  anastomoses  and  partial  exclusion  are,  however, 
methods  so  commonly  employed  in  patients  whose  general  and  local 
condition  is  in  the  last  degree  unsatisfactory,  that  we  find  the  published 
statistics  of  the  results  of  the  operations  far  from  good.  The  operations 
are  naturally  most  successful  when  performed  for  non-malignant  con¬ 
ditions,  as  in  intestinal  fistulas,  for  some  forms  of  intestinal  obstruction, 
or  somewhat  less  so  in  cases  of  tuberculous  disease. 

Of  21  anastomoses  established  in  cases  of  carcinoma  of  the  colon  in 
St,  Thomas’s  Hospital  7  (or  33.3^)  died,  the  average  result  approxi¬ 
mating  itself  closely  to  that  obtained  after  .partial  colectomy.  Hart¬ 
mann  quotes  37  cases  collected  by  De  Bovis,  with  9  deaths;  11  by 
Terrier,  with  3  deaths;  and  14  by  himself,  with  4  deaths  (all  colo-colos- 
tomies).  Thus,  62  cases  in  all,  with  16  deaths,  a  mortality  of  25.9$. 
Of  10  cases  of  ileo-sigmoidostomy  for  chronic  constipation  published 
by  Arbuthnot  Lane,  in  which  further  interference  with  the  colon  was 
not  undertaken  on  account  of  the  bad  general  condition  of  the  patient, 
2,  or  20$,  died. 
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OPERATIONS  FOR  FSECAL  FISTULA  AND  ARTIFICIAL 

ANUS 

F^cal  fistulas  may  be  congenital,  and  then  usually  consist  in  the 
external  orifice  of  a  patent  vestigial  vitello-intestinal  duct.  The  opera¬ 
tive  treatment  under  these  circumstances  does  not  differ  from  that  de¬ 
scribed  in  the  section  relating  to  Meckel’s  diverticulum,  except  in  so  far 
as  a  preliminary  closure  of  the  opening  by  suture  is  needed  prior  to  the 
removal  of  the  diverticulum.  This  operation  should  not  be  undertaken 
at  too  tender  an  age. 

Acquired  faecal  fistulae  may  result  from  injury,  the  sloughing  of 
strangulated  portions  of  the  bowel,  sloughing  of  the  bowel-wall  due  to 
gangrenous  cellulitis,  or  the  perforation  of  simple  stercoral  ulcers.  Cer¬ 
tain  diseases  of  the  intestine,  such  as  tubercle,  actinomycosis,  and  car¬ 
cinoma,  may  also  be  accompanied  by  the  formation  of  fascal  fistulae, 
usually  secondarily  to  the  development  of  an  abscess.  More  rarely, 
disease  of  neighbouring  structures,  e.g.  tuberculous  disease  of  the  bone 
or  disease  of  other  abdominal  viscera,  may  give  rise  to  the  formation  of 
an  abscess,  which  by  opening  spontaneously  both  into  the  bowel  and  on 
to  the  surface  of  the  body,  results  in  the  development  of  a  faecal  fistula. 

For  purposes  of  treatment  faecal  fistulae  must  be  divided  into  two 
classes:  (i)  the  purely  stercoral,  and  (2)  the  pyo-stercoral. 

OPERATIONS  FOR  STERCORAL  FISTULZE 

In  the  least  important  variety,  such  as  is  seen  after  appendicitis 
operations  or  suppurations,  and  sometimes  in  herniae  where  the  gangrene 
has  been  of  a  limited  character,  the  track  of  the  fistula  is  of  some  length, 
and  no  fusion  of  the  skin  and  mucous  membrane  takes  place.  The 
track  of  the  fistula  is  then  lined  by  ordinary  granulation-tissue,  and  spon¬ 
taneous  closure  is  the  rule  if  sufficient  patience  be  exhibited  in  the 
treatment. 

Operation.  When  such  fistulae  are  short,  and  open  directly  upon 
the  surface,  healing  may  sometimes  be  aided  by  the  formation  of  a  small 
skin  flap  which  is  slid  over  the  opening  and  fastened  in  such  a  manner 
as  to  allow  free  vent  to  the  discharge  at  the  margins.  The  valvular  exit 
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and  obliquity  in  the  course  of  the  track  thus  attained  will  aid  spon¬ 
taneous  closure.  This  method  is  well  worthy  of  trial  in  small  fistulse 
with  slight  amount  of  discharge,  when  a  more  extensive  procedure  is  not 
advisable. 

When  the  fistula  is  of  more  important  dimensions  and  fusion  of  skin 
and  mucous  membrane  has  taken  place  at  its  mouth,  a  more  thorough 
operation  is  required. 

The  preliminary  preparation  of  the  patient  for  any  of  these  pro¬ 
cedures  is  of  the  first  importance  for  their  success.  Care  should  be  taken, 
by  the  previous  administration  for  some  days  of  intestinal  antiseptics 
such  as  salol  (gr.  5—10  t.  d.  s.),  or  a  culture  of  lactic  acid  producing  or¬ 
ganisms,  that  the  intestinal  canal  be  as  aseptic  as  practicable;  a  purgative 
should  be  administered  thirty-six  hours  previous  to  the  time  of  operation, 
and  the  bowel  should  be  well  washed  out  locally  some  five  hours  before 
the  patient  comes  to  the  table. 

If  the  small  intestine  is  to  be  dealt  with,  and  there  is  reason  to  sup¬ 
pose  that  the  distal  segment  of  the  bowel  is  contracted,  it  is  well  to  at¬ 
tempt  to  dilate  this  by  the  passage  of  bougies  for  a  few  days.  In  the 
case  of  the  large  intestine,  a  Mitchell  Banks’s  tube  may  be  inserted  with 
the  same  object.  If  an  ascending  or  transverse  colostomy  opening  is  to 
be  closed,  the  administration  of  large  enemata  by  the  natural  anus,  to 
dilate  the  lower  colon,  may  help  to  increase  the  calibre  of  the  contracted 
bowel  and  prepare  it  for  the  resumption  of  its  normal  function. 

Lastly,  the  preparation  of  the  skin  of  the  field  of  operation  is  a 
matter  of  much  importance  and  difficulty.  When  the  fistula  is  con¬ 
nected  with  the  small  intestine,  or  the  caecum,  the  power  of  digestion 
possessed  by  the  fluid  intestinal  contents  needs  to  be  combated.  This 
may  be  attempted  mechanically  by  the  application  of  a  fenestrated  rubber 
apron,  fixed  at  the  margin  of  the  opening  by  rubber  solution.  Again, 
the  introduction  of  a  tube  may  allow  the  greater  portion  of  the  escaping 
fluid  to  be  diverted  from  contact  with  the  surface.  The  other  mode  of 
protection  is  by  the  application  of  ointments.  Hard  paraffin  ointment, 
which  is  liquefied  by  heat  and  applied  with  a  brush,  sometimes  serves 
well,  but  it  has  a  tendency  to  crack  off  and  expose  the  skin  in  lines.  If 
th  is  be  so,  a  softer  ointment  must  be  thickly  applied.  In  spite  of  all  en¬ 
deavours,  however,  the  operation  has  often  to  be  performed  in  the 
presence  of  an  unsatisfactory  condition  of  the  skin,  and  in  this  case  the 
employment  of  an  apron  fixed  to  the  margin  of  the  incision  is  desirable 
during  the  performance  of  the  operation. 

The  first  step,  after  a  thorough  cleansing  of  the  surrounding  integu¬ 
ment  and  the  bowel  in  the  immediate  neighbourhood,  is  to  make  an  en¬ 
circling  incision  of  the  skin  about  a  tenth  of  an  inch  from  the  margin  of 
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the  fistula.  The  opening  is  then  closed  by  a  continuous  suture,  the  ends 
of  which  are  left  long  to  give  the  surgeon  control  of  the  bowel. 

A  longitudinal  incision  is  carried  from  either  end  of  the  oval  defect, 
and  by  means  of  this  the  tissues  of  the  abdominal  wall  are  carefully 
dissected  away  from  the  central  neck  enclosing  the  fistula.  For  this 
purpose  the  incision  is  first  deepened  from  either  end,  until  the  parietal 
peritoneum  is  reached,  and  the  dissection  is  then  carried  up  to  the  neck 
of  the  fistula. 

The  further  procedure  varies  with  the  size  of  the  opening,  and  the 
amount  of  tissue  enclosed  in  the  neck.  If  these  be  small,  a  purse-string 
suture  may  be  passed  around  them,  tied,  and  the  projecting  neck  cut 
away.  If  large,  a  controlling  suture  should  be  passed  at  either  ex¬ 
tremity  of  the  closed  opening  in  the  bowel,  the  bowel  and  peritoneum  are 
drawn  forward,  and  the  wound  is  protected  by  gauze.  The  projecting 
neck  is  then  cut  away,  and  a  continuous  through  and  through  suture  is 
rapidly  passed  to  close  the  defect  in  the  bowel-wall. 

The  closed  opening  is  now  sunk  by  a  second  line  of  suture  passed 
through  both  parietal  peritoneum  and  the  bowel-wall  itself.  In  the 
small  bowel  the  line  of  suture  should  be  transverse  to  the  long  axis 
of  the  bowel;  in  the  large  intestine  the  direction  of  the  line  of  suture  is 
a  matter  of  little  moment. 

The  above  operation  (Grieg  Smith)  aims  at  not  opening  the  peri¬ 
toneal  cavity.  In  many  cases,  however,  this  aim  is  frustrated  by  acci¬ 
dental  injury  to  the  peritoneum  during  the  process  of  freeing  the  neck, 
and  generally  the  introduction  of  the  second  line  of  suture  may  be  much 
more  efficiently  performed  if  the  peritoneal  coat  of  the  bowel  is  exposed. 
If  therefore  the  earlier  stages  of  the  operation  have  been  carried  out  with¬ 
out  the  escape  of  faecal  matter,  it  is  preferable,  after  the  first  line  of  su¬ 
ture  has  closed  the  opening,  to  bring  the  bowel  forward  from  the  peri¬ 
toneal  cavity,  if  necessary  freeing  adhesions,  insert  ,  some  protecting 
gauze,  and  complete  the  suture  with  the  bowel  freely  exposed.  Not  only 
does  this  plan  allow  of  more  satisfactory  stitching,  but  it  also  avoids  the 
necessity  of  leaving  the  bowel  firmly  anchored  to  the  abdominal  wall. 

The  opening  in  the  bowel  having  been  closed,  the  defect  in  the  peri¬ 
toneum  is  repaired,  the  muscular  layers  of  the  abdominal  wall  are  re¬ 
united  by  means  of  catgut  sutures,  and  the  skin  wound  is  sutured  with 
silkworm-gut. 

OPERATIONS  FOR  PYO-STERCORAL  FISTULA 

These  fistulse  are  unsuitable  to  the  mode  of  treatment  last  described, 
since  the  presence  of  suppuration  introduces  a  new  and  greater  element 
of  risk  to  the  peritoneal  cavity;  while  union  of  the  external  wound 
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cannot  be  hoped  for  unless  drainage  is  provided,  which  latter  seriously 
prejudices  the  success  of  the  whole  undertaking.  Such  fistulse,  more¬ 
over,  are  often  multiple,  and  the  result  of  tuberculous  or  other  forms  of 
disease,  in  which  more  radical  treatment  is  desirable. 

As  a  rule,  then,  in  pyo-stercoral  fistulse  one  of  the  forms  of  exclusion 
is  indicated  (see  p.  768),  and  this  may  require  to  be  supplemented  by 
local  treatment  of  the  original  focus  of  disease. 

Of  a  somewhat  similar  character  are  the  long  tortuous  fistulse  travel¬ 
ling  between  coils  of  intestine,  such  as  may  pass  from  the  surface  deeply 
into  the  pelvis  in  cases  of  tubal  or  ovarian  suppuration,  in  which  the 
intestine  has  been  implicated.  The  greatest  patience  is  necessary  in 
dealing  with  these.  The  exposure  of  the  opening  in  the  bowel  is  difficult, 
and  entails  great  risk  of  the  diffusion  of  infection  with  whatever  care  the 
general  abdominal  contents  are  plugged  away,  while  when  exposed,  the 
opening  may  be  in  a  part  of  the  bowel  so  fixed  by  adhesion  to  surround¬ 
ing  parts  and  so  deeply  placed,  that  suture  is  impracticable.  As  a  gen¬ 
eral  rule,  therefore,  the  treatment  of  such  fistulse  should  be  confined  to 
providing  a  free  passage  for  escape  of  the  intestinal  contents  and  pro¬ 
moting  the  formation  of  granulations. 

OPERATIONS  FOR  ARTIFICIAL  ANUS 

This  condition,  in  which  the  great  majority  of  the  entire  mass  of 
faeces  is  passed  by  the  adventitious  opening,  is  usually  the  result  of 
surgical  procedures,  although  it  occasionally  follows  extensive  sloughing 
of  the  bowel  in  hernise,  or  as  a  result  of  gangrenous  cellulitis. 

Operation.  The  methods  available  for  the  closure  of  an  enter¬ 
ostomy  opening  differ  with  the  form  of  operation  which  has  been  pri¬ 
marily  employed.  In  many  cases  in  which  a  temporary  vent  only  has 
been  required,  the  lateral  wall  alone  has  been  involved.  Such  openings 
possess  rather  the  character  of  a  f?ecal  fistula,  than  those  of  an  artificial 
anus,  and  the  treatment  of  them  differs  merely  in  degree  from  that  al¬ 
ready  described. 

When  the  whole  calibre  of  the  bowel  has  been  involved,  either  by 
excision  or  loss  of  substance  from  sloughing,  an  additional  obstacle  to 
closure  is  offered  by  the  ‘  spur  ’  furnished  by  the  projection  of  the  mesen¬ 
teric  border.  When  the  spur  is  of  moderate  dimensions,  especially  in  the 
large  intestine,  its  prominence  may  be  gradually  lessened  by  the  method 
of  Mitchell  Banks.  To  the  centre  of  a  piece  of  large  rubber  tubing  some 
4  inches  in  length  a  strong  string  is  attached.  The  tube  thus  provided 
is  inserted  into  the  distal  segment  of  the  bowel  through  the  artificial 
anus,  and  passed  downwards  until  entirely  within  the  external  opening. 
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By  means  of  forceps  and  the  controlling  string  the  tube  is  now  drawn 
upwards  into  the  proximal  limb  of  the  bowel  until  the  string  is  in  the 
centre  of  the  opening.  Lastly,  the  string  is  tied  around  a  pad,  or  a 
second  piece  of  tubing  laid  on  the  abdominal  wall  across  the  anus,  and 
parallel  with  the  course  of  the  bowel  beneath.  In  some  cases  the  tube  is 
with  difficulty  retained;  in  others  it  may  be  kept  in  position  for  days 
and  the  whole  intestinal  contents  diverted  into  their  proper  channel. 
This  method  is  extremely  useful  as  a  test  of  the  capability  of  the  bowel 
to  resume  its  function,  when  the  closure  of  a  temporary  artificial  anus 
for  such  diseases  as  ulcerative  colitis  is  contemplated. 

Should  this  preliminary  measure  prove  successful,  not  only  will  the 
projection  of  the  spur  be  lessened,  but  the  adventitious  anus  will  also 
decrease  in  size,  and  a  simple  plastic  operation  may  suffice. 


In  more  complete  cases  the  method  of  closure  differs  in  the  case  of 
the  small  and  large  intestine. 

In  the  small  intestine,  if  the  diversion  has  been  complete,  and  any 
considerable  time  has  elapsed  since  the  anus  was  established,  a  great 
incongruence  usually  develops  between  the  upper  and  lower  limbs  of 
the  bowel.  Hence,  not  only  is  an  enterectomy  needed,  but  a  considerable 
portion  of  the  lower  segment  may  require  to  be  resected.  (For  methods 
of  meeting  the  difficulties  of  incongruence  in  size,  see  p.  724.)  Resection 
of  the  ends  and  a  typical  axial  union  is  the  preferable  method  in  all  such 
cases. 

A  type  enterectomy  is  less  often  desirable  in  the  large  intestine,  since 
the  dangers  of  the  procedure  from  the  possibilities  of  operative  infection 
are  greater,  while  the  persistence  of  a  Recal  fistula  in  the  event  of  incom¬ 
plete  success  is  a  matter  of  far  less  importance. 

Two  methods  of  overcoming  the  difficulty  dependent  upon  the  exis¬ 
tence  of  the  ‘  spur  ’  are  available:  (1)  destruction  of  the  spur  by  pressure 
with  an  instrument  of  the  nature  of  Dupuytren’s  enterotome,  or  von 
Mikulicz’s  kentotribe;  (2)  the  establishment  of  a  lateral  anastomosis  at 
a  distance  from  the  artificial  anus,  which  latter  is  closed  by  one  of  the 
plastic  methods  employed  in  Recal  fistulse. 
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Of  these  methods  the  latter  is  the  more  rapid,  and  on  that  account 
often  preferable.  The  former  involves  a  considerable  expenditure  of 
time,  but  in  the  hands  of  von  Mikulicz  has  proved  itself  remarkably  safe. 

When  it  is  desired  to  establish  a  lateral  anastomosis  as  a  preliminary 
to  a  plastic  operation  for  the  closure  of  the  artificial  anus,  the  only  special 
details  to  be  taken  into  account  are  the  cleansing  of  the  skin  and  the 
exclusion  of  the  anus  from  the  field  of  operation  by  plugging  both  limbs 
of  the  bowel,  and  by  careful  sealing  with  collodion  during  the  perform¬ 
ance  of  the  operation.  „ 

When  it  is  intended  to  employ  an  enterotome,  the  method  of  von 
Mikulicz  is  the  best.  At  the  time  of  the  primary  operation  the  two  limbs 
of  the  bowel  are  sutured  side  by  side  for  some  3  or  4  inches,  in  order 
to  ensure  their  parallel  arrangement  and  a  certain  degree  of  adhesion 
prior  to  the  application  of  the  enterotome.  The  enterotome  (kentotribe) 
exerts  its  pressure  by  means  of  an  elastic  band  applied  round  the  handles. 
The  pressure  is  moderate,  thus  6—8  days  elapse  before  the  instrument 
separates,  instead  of  the  3-4  necessary  when  the  enterotome  of  Dupuy- 
tren  is  employed.  Only  Y\-\  inch  of  the  tissues  are  included  at  a  time, 

and  the  projecting 
margin  of  the  spur  is 
left  to  the  last  and  then 
destroyed  by  the  appli¬ 
cation  of  an  elastic 
ligature.  The  deter¬ 
mination  of  when  a 
sufficient  amount  of 
spur  has  been  de¬ 
stroyed  to  ensure  a  free  passage  is  made  by  digital  examination,  and 
when  this  has  been  effected  the  anus  is  closed  by  a  plastic  operation. 

F.  Ivrauss  has  modified  the  kentotribe  of  Mikulicz,  in  such  a  manner 
that  only  the  deeper  part  of  the  spur  is  perforated.  Thus,  a  lateral  anas¬ 
tomosis  is  established  from  within  the  bowel,  and  the  external  opening 
is  then  closed  as  in  the  other  procedures. 

The  treatment  of  the  intestino-vesical  and  intestino-vaginal  fistulse 
is  referred  to  under  the  headings  of  colostomy  (p.  696)  and  lateral  anas¬ 
tomosis  and  exclusion  (p.  768).  It  is  rare  that  such  conditions  are 
suitable  for  direct  treatment  unless  due  to  simple  inflammatory  disease. 
Fistulous  communications  between  neighbouring  coils  of  intestine,  as  for 
instance  between  jejunum  and  rectum,  may  occasionally  demand  treat¬ 
ment,  and  for  such  an  abdominal  exploration  is  the  only  resort.  The 
adhering  portions  of  intestine  may  be  able  to  be  separated  and  the  open¬ 
ings  closed  by  suture.  If  this  prove  impossible,  as  in  the  case  of  disease 


Fig.  389.  Dupuytren’s  Enterotome. 
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of  the  intestine,  the  small  bowel  must  be  clamped  and  divided  above  and 
below  the  opening,  and  an  axial  union  effected  between  the  extremities. 
The  two  ends  of  the  portion  of  small  bowel  communicating  with  the 
large  are  then  closed,  and  a  total  exclusion  is  made. 

Prognosis  and  results.  The  minor  operations  for  the  closure  of 
faecal  fi strife  entail  little  danger  when  carefully  performed.  The  opera¬ 
tions  for  the  closure  of  an  artificial  anus  are  more  serious,  but  the  grav¬ 
ity  in  great  part  depends  upon  the  nature  of  the  cases  for  which  they  are 
needed. 

Resection  of  the  small  bowel  for  artificial  anus  has  been  followed 
by  good  results.  As  long  ago  as  1885,  when  the  writer,  on  the  occasion 
of  performing  the  first  successful  resection  of  the  small  intestine  in  this 
country,  collected  some  Continental  results  (St.  Thomas's  Hosp.  Rep., 
vol.  xiii,  p.  181),  the  mortality  was  shown  to  be  38.4^,  but  it  is  now  far 
lower. 

Resections  of  the  large  intestine  have  been  less  favourable,  but  the 
results  of  short-circuiting  and  the  use  of  the  enterotome  have  been  good. 
The  closure  of  an  artificial  anus  made  for  the  treatment  of  ulcerative 
colitis  is  especially  attended  with  risk  (see  p.  695). 
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OPERATIONS  UPON  THE  VERMIFORM  APPENDIX 

APPENDICECTOMY 

INDICATIONS  FOR  THE  OPERATION 

(i)  Acute  appendicitis.  Acute  inflammation  of  the  appendix,  the 
most  important  indication,  is  often  the  most  difficult  to  insist  upon,  since 
the  surgeon  has  not  always  a  free  hand.  It  is  necessary,  therefore,  to 
discriminate  between  cases  in  which  an  operation  is  indispensable  and 
those  in  which  it  is  merely  expedient  or  justifiable.  Thus,  while  the 
removal  of  an  appendix  in  a  condition  of  acute  catarrhal  inflammation 
may  be  fully  justified,  yet  in  the  large  majority  of  instances  it  cannot 
be  said  to  be  absolutely  necessary;  while,  on  the  other  hand,  certain  con¬ 
ditions,  such  as  acute  gangrene  or  gross  perforation,  demand  immedi¬ 
ate  operation  if  a  fatal  issue,  widespread  infection,  or  the  undesirable 
complication  of  an  abscess  is  to  be  avoided.  The  judgment  of  the  ma¬ 
jority  of  American  surgeons  is  that  immediate  operation  at  whatever 
time  the  inflammation  of  the  appendix  is  recognized  is  not  only  justifiable 
but  will  conserve  the  best  interests  of  the  patient. 

Time  at  which  to  operate.  Operations  for  acute  appendicitis  may 
require  to  be  undertaken  in  three  definite  stages  of  the  disease. 

1.  Early.  These  operations  are  performed  during  the  first  twenty- 
four  to  forty-eight  hours  after  the  commencement  of  the  disease.  In 
such  the  formidable  complications  due  to  severe  or  extensive  peritoneal 
infection  are  rarely  met  with,  and  the  ‘  early  operation  1  is  one  of  the 
most  successful  and  satisfactory  in  abdominal  surgery. 

2.  Intermediate.  Operations  in  this  stage  are  designated  ‘  opera¬ 
tions  of  necessity  \  They  are  performed  on  from  the  third  to  the  sixth 
day,  and  form  the  most  dangerous  and  least  satisfactory  class  of  the 
whole  series.  General  or  very  extensive  peritoneal  infection  or  severe 
local  spreading  infection  is  the  condition  which  commonly  needs  to  be 
dealt  with.  The  indications  for  operation  have  often  supervened  upon 
the  so-called  ‘  latent  period  ’,  and  the  experience  of  such  cases  has  done 
more  to  popularize  the  ‘  early  operation  ’  than  any  records  of  success  in 
the  performance  of  the  early  operation  itself. 

3.  Late.  Operations  performed  from  the  sixth  day  onwards.  These 
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are  usually  demanded  by  the  occurrence  of  symptoms  indicating  a  slow 
spreading  infection,  or  when  severe  symptoms  indicate  that  a  secondary 
extension  has  spread  from  a  previously  localized  infection.  This  se¬ 
riousness  places  them  between  the  early  and  intermediate  operations  in 
gravity. 

(ii)  Recurring  appendicitis.  Since  the  early  advocacy  of  appendi- 
cectomy  for  this  condition  by  Treves,  this  indication  has  been  the  one 
most  commonly  acted  upon.  Such  operations,  commonly  spoken  of  as 
‘  interval  operations,’  can  be  performed  with  little  risk  to  the  patient, 
are  often  very  easy  of  accomplishment,  and,  it  must  be  owned,  have  been 
practised  with  a  greater  degree  of  frequency  than  necessity  warrants. 
It  is  of  much  importance  that  the  operation  should  not  be  performed  in 
cases  of  uncomplicated  mucous  colitis  or  enterospasm,  since  such  opera¬ 
tions  are  responsible  for  the  greater  number  of  the  failures  to  relieve 
existing  symptoms,  and  bring  the  procedure  into  discredit. 

Indications.  Certain  questions  need  to  be  considered.  First,  is  a 
single  attack  allowed  to  pass  from  the  acute  stage  to  be  recognized  as 
an  indication?  The  majority  of  surgeons  feel  that  an  appendix  that 
has  once  shown  evidence  of  infection  should  be  removed,  although  this 
is  not  so  imperative  if  the  attack  has  been  one  without  fever  and  without 
definite  evidence  of  peritoneal  irritation. 

If  a  second  attack  occurs,  even  if  slight,  no  doubt  exists  as  to  the 
advisability  of  an  operation.  The  risks  of  any  subsequent  seizure  are 
quite  incalculable;  thus,  after  numerous  insignificant  attacks,  which  have 
not  necessitated  more  than  a  day’s  rest  in  bed,  a  seizure  of  the  most 
severe  grade  may  ensue,  and  place  the  life  of  the  patient  in  imminent 
risk.  Again,  the  mere  inconvenience  attending  the  recurrent  interrup¬ 
tions  to  health  and  occupation  is  in  itself  a  strong  indication  for  removal 
of  the  cause  of  the  attacks,  when  the  small  risk  to  life  or  health  involved 
in  the  operation  is  considered. 

(iii)  Chronic  appendicitis.  This  is  an  important  indication,  only 
separable  from  the  last  on  the  ground  that  the  symptoms  of  the  disease, 
particularly  those  dependent  on  auto-intoxication,  are  more  or  less  con¬ 
stant.  In  this  condition,  as  in  that  of  rapidly  recurring  attacks,  the  good 
effect  of  removal  of  the  appendix  is  most  striking. 

(iv)  The  previous  occurrence  of  a  local  abscess.  In  every  in¬ 
stance  where  possible  without  too  great  danger  to  the  patient  the  ap¬ 
pendix  should  be  removed,  even  in  the  presence  of  a  local  abscess.  If, 
however,  owing  to  the  inexperience  of  the  operator,  to  the  gravity  of 
the  patient’s  general  condition,  or  to  difficulty  in  finding  the  appendix, 
this  is  not  possible,  it  is  advisable  at  a  subsequent  operation  to  remove 
the  appendix  or  what  part  of  it  remains.  This  should  be  done  if  pos- 
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sible  before  the  patient  leaves  the  hospital,  since  he  may  not  return  if 
he  is  discharged.  In  such  a  condition  after  the  infection  has  subsided 
in  three  to  four  weeks,  an  incision  is  made  directly  down  upon  the  site 
of  the  appendix  and  its  remains  sought  for.  In  the  majority  of  instances 
it  will  be  found  that  a  considerable  part  of  the  appendix  remains,  al¬ 
though  at  times  cicatrization  ©r  destruction  or  atrophy  of  the  organ  may 
have  obliterated  it. 

With  regard  to  the  difficulty  of  such  operations  it  is  remarkable,  if 
some  eight  or  ten  weeks  are  allowed  to  elapse  before  proceeding  to 
remove  the  appendix,  how  more  or  less  completely  peritoneal  adhesions 
may  have  disappeared.  The  most  frequent  exception  to  this  last  state¬ 
ment  is  found  with  a  retrocecal  position  of  the  appendix;  it  must  be 
allowed  that  in  this  instance  very  formidable  difficulties  may  be  met 
with,  and  for  this  reason  the  rectus-sheath  incision  (see  p.  785)  is  to  be 
preferred  in  dealing  with  s-uch  cases  as  affording  greater  possibilities  of 
easy  extension  of  the  wound. 

(v)  Abnormal  conditions  of  the  mesentery  of  the  appendix.  The 

most  common  of  these  is  the  sharp  bend  in  the  appendix  due  either  to  a 
congenital  peculiarity,  or  more  frequently  to  mesenteritis,  the  result  of 
an  intramesenteric  perforation.  In  either  case  attacks  of  colic  are  com¬ 
mon,  and  more  serious  inflammatory  attacks  due  to  retention  of  faecal 
m-atter  in  the  distal  part  of  the  organ  are  to  be.  feared. 

Occasionally  an  abnormally  long  mesentery  allows  a  torsion  or  vol¬ 
vulus;  this  has  been  known  to  give  rise  to  gangrene  of  the  appendix, 
also  to  well-marked  recurrent  attacks  of  appendicitis.  It  is  a  definite 
indication  for  appendicectomy,  but  more  often  discovered  by  operation 
than  diagnosed  beforehand. 

(vi)  The  presence  of  a  stercolith  or  foreign  body  in  the  ap¬ 
pendix. 

(vii)  Appendicitis  accompanying  or  complicating  mucous  colitis. 

This  indication  is  one  of  the  most  difficult  to  lay  down  with  precision. 

In  some  instances  mucous  colitis  is  undoubtedly  secondary  to  appen¬ 
dicitis,  and  in  such  appendicectomy  suffices  to  bring  about  a  cure,  espe¬ 
cially  if  followed  by  careful  after-supervision  as  to  diet  and  regulation 
of  the  bowels. 

In  others  the  signs  of  appendicitis  are  only  a  part  of  those  of  a  gen¬ 
eral  colitis,  and  removal  of  the  appendix  at  the  most  affords  but  a  tem¬ 
porary  relief  from  the  symptoms. 

The  discrimination  of  the  two  conditions  is  one  of  great  difficulty, 
while  the  discredit  which  obtains  to  errors  in  the  choice  of  cases  for 
operation  renders  the  greatest  care  necessary. 

Speaking  generally,  the  free  passage  of  mucus  in  the  stools  is  a 
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definite  contra-indication  to  the  performance  of  appendicectomy,  except 
in  the  presence  of  gross  local  signs  of  disease  of  the  organ. 

(viii)  Malignant  disease  of  the  appendix.  The  actual  frequency 
of  this  condition  is  a  matter  of  some  uncertainty,  since  it  has  been  dis¬ 
covered  only  as  a  result  of  operation  or  post-mortem  examination. 
Rolleston  and  Jones  (Trans.  Med.  &  Chir.  Soc 1906,  vol.  lxxxix, 
p.  125)  have  collected  33  instances  in  which  primary  malignant  disease 
was  found  in  appendices  removed  during  life;  4  of  these  operations 
were  undertaken  for  the  relief  of  symptoms  referable  to  the  female 
pelvic  viscera,  2  in  consequence  of  the  existence  of  fistulae,  and  27  for 
symptoms  pointing  to  appendicitis  in  one  form  or  another.  As  an  in¬ 
dication  for  operation,  the  uncertainty  or  impossibility  of  diagnosis  robs 
the  condition  of  much  importance.  The  growths  are  usually  carcino¬ 
mata,  but  cases  of  sarcoma  and  endothelioma  have  been  reported. 

(ix)  Tuberculous  disease.  This  is  not  often  localized  to  the  ap¬ 
pendix,  and  removal  of  the  latter  has  not  been  attended  by  very  grati¬ 
fying  results.  In  connexion  with  the  operation  the  beneficial  effect  of 
the  mere  opening  of  the  abdomen  for  tuberculous  conditions  is  to  be 
borne  in  mind.  Should  advanced  tuberculous  disease  of  other  organs 
exist,  the  operation  of  appendicectomy  is  contra-indicated,  since  tuber¬ 
culous  disease  of  the  appendix  is  rarely  followed  by  the  acute  complica¬ 
tions  common  in  the  pyogenic  infections. 

(x)  Actinomycosis.  It  is  uncommon  for  actinomycotic  infections 
to  be  discovered  until  the  caecum  or  surrounding  parts  have  become 
invaded  by  the  disease;  hence  the  disease  is  rarely  to  be  regarded  as  an 
indication  for  a  simple  appendicectomy. 

METHODS  OF  OPERATION 

The  incision.  One  of  two  methods  of  incision  of  the  abdominal 
wall  suffices  for  the  removal  of  the  appendix  in  most  cases. 

McBurney’s  incision.  This  method  is  the  most  suitable  for  interval 
operations  where  there  is  no  reason  to  suspect  any  unusual  difficulty  in 
the  removal  of  the  appendix.  The  incision  gives  good  access  to  the 
field  of  operation,  hence  is  greatly  superior  to  the  small  opening  by 
division  of  muscle  where  the  whole  process  of  detection  and  separation 
of  the  appendix  needs  to  be  accomplished  by  aid  of  the  sense  of  touch 
and  out  of  the  sight  of  the  surgeon.  The  resulting  cicatrix  is  also 
stronger  and  less  likely  to  form  the  seat  of  a  ventral  hernia. 

An  oblique  incision  about  3  inches  in  length,  but  varying  with  the 
size  or  degree  of  obesity  of  the  patient,  is  made,  commencing  about 
1  inch  above  a  line  drawn  from  the  umbilicus  to  the  anterior  superior 
iliac  spine,  and  crossing  the  line  about  \  l/2  inches  from  the  latter  process, 
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and  is  carried  through  the  skin  and  subcutaneous  fat.  A  small  vessel 
usually  needs  to  be  secured  at  the  upper  angle  of  the  wound,  and  at  the 
lower  end  of  the  superficial  epigastric  vessels  may  be  divided  (see  Fig. 

39°)  • 

The  fibres  of  the  aponeurosis  of  the  exposed  external  oblique  muscle 
are  separated  by  an  incision  running  parallel  to  their  course,  and  the 


Fig.  390.  McBurney’s  Incision.  The  divided  aponeurosis  of  the  external 
oblique  muscle  is  indicated  by  the  white  line.  Retractors  control  the  separated 
margins  of  the  internal  oblique  and  transversalis  muscles.  The  peritoneal  mar¬ 
gins  are  held  in  forceps. 

fibres  of  the  internal  oblique  muscle  are  exposed,  running  in  a  direction 
at  right  angles  with  those  of  the  overlying  aponeurosis.  By  the  aid  of 
a  retractor  and  blunt  dissector  the  fibres  of  the  muscle  at  one  of  the 
more  obvious  intersections  are  separated  (that  containing  the  cutaneous 
branch  of  the  ilio-inguinal  should  be  avoided)  and  drawn  apart,  expos¬ 
ing  those  of  the  transversalis  and  a  portion  of  the  anterior  aponeurosis 
of  that  muscle.  The  fibres  of  the  transversalis  are  similarly  drawn 
apart,  and  the  transversalis  fascia  exposed.  Traction  by  a  pair  of  re¬ 
tractors  may  now  be  employed  to  obtain  a  sufficiently  wide  opening. 
Some  small  branches  of  the  deep  circumflex  iliac  artery  may  be  torn  and 
need  to  be  secured,  but  haemorrhage  is  minimal. 

If  a  pair  of  slightly  hooked  retractors  be  employed,  as  in  Fig.  390, 
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the  floor  of  the  wound  may  be  raised  by  an  assistant,  the  transversalis 
fascia  divided  in  the  line  of  the  external  incision,  and  the  peritoneum 
carefully  opened  and  incised  to  a  corresponding  extent.  The  two  edges 
of  the  cut  peritoneum  be¬ 
ing  secured  with  pairs  of 
artery  forceps,  the  field  of 
operation  is  now  freely 
exposed. 

If  during  the  subse¬ 
quent  stages  of  the  oper¬ 
ation  the  space  provided 
by  McBurney’s  incision 
should  prove  insufficient, 
it  may  be  increased  by  di¬ 
vision  of  the  anterior 
aponeurosis  of  the  trans¬ 
versalis  carried  onwards 
into  the  sheath  of  the  rec¬ 
tus  muscle.  In  prolong¬ 
ing  the  incision  the  fibres 
of  the  rectus  may  be  dis¬ 
placed  inwards,,  and  the 
opening  continued  nearly 
to  the  middle  line,  care 
being  taken  to  spare  the 
deep  epigastric  vessels,  if 
possible,  by  displacing 
them  with  the  muscle. 

The  rectus-sheath  in¬ 
cision.  This  incision  is 
suited  to  all  appendicec- 
tomy  operations. 

While  drainage  i  s 
more  easily  secured 
through  this  incision,  the 

danger  of  secondary  haemorrhage  from  the  deep  epigastric  is  such  that 
many  surgeons  prefer  drainage  through  McBurney’s  incision  rather  than 
through  the  right  rectus.  The  right  rectus  incision  does  permit  one  to 
explore  more  widely  in  case  of  doubt  as  to  the  origin  of  the  disease, 
but  where  suppuration  is  distinctly  recognized  in  the  region  of  the 
appendix  before  operation,  the  McBurney  incision  is  used  by  the  ma¬ 
jority  of  surgeons.  It  should  be  borne  in  mind,  however,  that  if  the 


Fig.  391.  Rectus-sheath  Incision.  The 
rectus  sheath  has  been  opened,  and  the  muscle 
and  epigastric  vessels  retracted  inwards.  The 
posterior  layer  of  the  rectus  sheath  remains  un¬ 
divided.  The  dotted  line  indicates  the  ordinary 
incision,  the  firm  line  the  direction  of  the 
transverse. 


OPERATIONS  UPON  THE  INTESTINES 


786 

right  rectus  incision  is  used  and  secondary  haemorrhage  does  ensue 
after  some  days,  immediately  after  the  patient  has  recovered  from 
the  shock  of  the  haemorrhage,  the  wound  having  been  packed  tem¬ 
porarily  to  control  it,  the  surgeon  should  proceed  to  a  ligation  of 
the  deep  epigastric  artery  and  not  await  further  haemorrhage  in  these 
wounds. 

The  rectus-sheath  incision  has  the  disadvantages  of  not  being  so 
directly  situated  over  the  root  of  the  appendix,  hence  some  greater  de¬ 
gree  of  traction  on  the  outer  margin  of  the  wound  may  be  needed,  the 
area  of  the  abdomen  occupied  by  the  small  intestine  is  more  widely  en¬ 
croached  upon,  and  a  part  of  the  nerve-supply  of  the  rectus  is  endan¬ 
gered.  These  minor  defects  are,  however,  to  be  met  by  care,  and  are 
more  than  fully  counterbalanced  in  suitable  cases  by  the  advantages  of 
the  incision  set  forth  above. 

As  originally  devised  by  Battle,  the  incision  through  the  skin  and 
subcutaneous  tissue  is  an  oblique  one,  about  4  inches  in  length.  The 
centre  of  the  incision  bisects  at  right  angles  the  line  from  the  umbilicus 
to  the  anterior  superior  iliac  spine  at  its  mid-point,  and  it  lies  within  the 
right  linea  semilunaris. 

A  vertical  incision  over  the  outer  third  of  the  rectus  of  the  same 
length,  and  commencing  below  the  level  of  the  umbilicus,  serves  equally 
well.  Some  small  subcutaneous  vessels  only  need  to  be  taken  up  with 
artery  forceps  (see  Fig.  391). 

The  sheath  of  the  rectus  is  divided  for  the  whole  length  of  the  wound, 
this  structure  being  arranged  in  two  distinct  layers  in  at  least  the  lower 
two-thirds  of  the  wound.  The  outer  margin  of  the  rectus  muscle  is 
exposed  by  a  few  touches  of  the  knife,  the  open  sheath  drawn  outwards, 
the  margin  of  the  muscle  freed  and  drawn  inwards,  the  deep  epigastric 
artery  being  freed  if  necessary  and  retracted  together  with  the  muscle. 
One  transverse  arterial  branch  usually  needs  division,  and  two  branches 
of  the  twelfth  intercostal  nerve  are  met  with.  The  lower  nerve,  a  small 
one,  is  usually  divided;  the  upper  large  branch  must  be  preserved  if 
possible. 

The  exposed  posterior  layer  of  the  sheath,  the  fascia  transversalis, 
and  the  peritoneum  are  successively  incised  vertically,  and  the  abdomen 
opened. 

The  outer  margin  of  the  wound  is  now  freely  retracted,  and,  after 
necessary  exploration,  the  area  of  operation  is  limited  by  the  introduction 
of  protecting  plugs  as  in  the  other  incision. 

When  no  great  amount  of  space  is  required  the  incision  of  the  poste¬ 
rior  layer  of  the  rectus  sheath  may  be  made  transversely  so  as  to  avoid 
risk  to  the  nerves  to  the  rectus  muscle,  but  this  method  compromises  one 
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of  the  chief  merits  of  the  incision,  viz.  the  capacity  for  prolongation  and 
consequent  free  access  to  the  abdominal  cavity. 

THE  OPERATION  IN  QUIESCENT  INTERVALS 

McBurney’s  incision  is  generally  preferable.  The  abdomen  being 
opened,  search  for  the  appendix  is  made.  The  portion  of  bowel  exposed 
by  the  incision  is  usually  the  ascending  colon,  2  or  3  inches  above  the 
caecum.  When  previous  attacks  of  appendicitis  have  been  accompanied 
by  peritoneal  inflammation,  adhesions  often  exist  between  this  portion 
of  the  colon  and  the  anterior  abdominal  wall.  Due  care  must  be  ob¬ 
served  in  the  separation  of  these,  and  the  possibility  of  their  existence 
must  be  borne  in  mind  in  the  preliminary  incision  of  the  peritoneum. 
The  existence  of  permanent  adhesions  in  this  position  is  of  interest  as 
indicating  the  increased  disposition  to  their  formation  when  a  fixed 
portion  of  bowel  is  concerned,  since  the  more  mobile  caecum  is  rarely 
adherent  anteriorly,  although  often  fixed  deeply  by  occlusion  of  the  fold 
of  peritoneum  passing  from  its  deep  aspect  to  the  iliac  fossa. 

The  appendix  when  enlarged,  or  if  free,  is  generally  readily  detected 
on  palpation;  if  free,  it  may  be  at  once  drawn  up  into  the  wound;  if 
adherent,  it  may  often  be  easily  freed  by  careful  manipulation  with  the 
finger ;  when  this  is  not  the  case,  dissection  mav  be  needed. 

The  appendix  discovered,  and  if  possible  delivered  together  with  the 
free  end  of  the  caecum,  plugs  are  introduced  downwards  to  the  entry 
into  the  pelvis,  inwards  to  protect  the  small  intestine,  upwards  on  the 
surface  of  the  colon,  and  into  the  groove  between  the  outer  wall  of  the 
colon  and  the  abdominal  wall.  The  ends  of  these  plugs,  where  brought 
out,  protect  the  external  wound.  In  this  way  all  chance  of  internal 
dissemination  of  infection  is  avoided;  a  piece  of  gauze  is  placed  over  the 
exposed  caecum,  and  the  removal  of  the  appendix  is  proceeded  with. 

When  difficulty  arises  in  the  detection  of  the  appendix,  search  is 
made  on  the  following  lines.  The  anterior  longitudinal  band  on  the 
surface  of  the  caecum  is  followed  to  its  commencement,  which  procedure 
gives  a  rough  indication  of  the  position  of  the  base. 

Attention  is  then  given  to  the  more  common  positions. 

1.  The  appendix  may  project  forwards.  In  these  instances  the  distal 
portion  is  usually  sharply  bent,  and  this  and  the  tip  are  often  surrounded 
by  adherent  omentum.  The  combined  mass  is  usually  readily  detected 
on  digital  exploration  (indeed  a  previous  conclusion  as  to  this  position 
may  have  been  made  from  external  examination),  but  the  mass  is  usually 
held  out  of  sight  to  the  inner  side  of  the  wound  by  adhesions  to  the 
anterior  abdominal  wall  which  require  to  be  separated. 

2.  The  appendix  may  lie  at  the  pelvic  brim,  often  then  closely  asso- 
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dated  with  the  under  surface  of  the  mesentery;  or  it  may  lie  deeply  in 
the  pelvis,  commonly  adherent  to  the  pelvic  wall,  less  frequently  to  the 
bladder  in  either  sex,  while  in  the  female  it  may  be  intimately  connected 
with  the  uterine  appendages. 

3.  The  appendix  may  he  retroccecal.  In  this  case  it  may  possibly  be 
palpable  through  the  walls  of  the  caecum.  The  retrocaecal  appendix  is 
one  of  the  most  troublesome  to  remove,  as  very  firm  adhesions  often 
exist  between  the  posterior  wall  of  the  caecum  and  the  iliac  fossa.  When 
the  latter  are  separated  the  base  of  the  reflection  of  the  peritoneum  is 
generally  broken,  and  the  rectrocolic  subperitoneal  space  is  opened  up, 
and  this  may  need  to  be  extensively  disturbed  in  the  removal  of  the 
appendix  if  long.  In  such  instances  especial  care  is  needed  to  avoid 
infection,  and  if  there  is  reason  to  think  this  has  occurred  it  is  wise  to 
provide  drainage. 

When  the  appendix  lies  to  the  outer  side  of  the  caecum,  trouble  may 
also  be  met  with.  The  position  in  itself  is  apt  to  indicate  a  long  appen¬ 
dix,  and  in  fact  such  is  often  found,  the  tip  of  the  organ  even  extending 
as  far  upwards  as  the  under  surface  of  the  liver.  It  is  in  these  cases  that 
the  McBurney  incision  is  least  convenient,  and  may  require  considerable 
extension  to  allow  of  the  necessary  manipulations. 

The  freeing  of  an  adherent  appendix  is  usually  much  facilitated  by 
delivery  of  the  caecum  from  the  wound,  and  entrusting  it  to  the  hands 
of  an  assistant  to  be  held  up  after  carefully  wrapping  it  in  gauze. 

Other  difficulties  in  tracing  the  appendix.  Other  difficulties  may 
arise  from  the  condition  of  the  tube  itself.  The  ordinary  bulbous  appen¬ 
dix  resulting  from  the  retention  of  secretion  or  muco-pus  beyond  a 
stricture  gives  little  trouble,  except  that  needed  to  avoid  the  bursting 
of  the  structure  during  removal.  In  some  instances  the  appendix  may 
be  practically  divided,  the  distal  portion  having  become  atrophic  instead 
of  dilated,  and  this  portion  may  be  easily  overlooked.  In  extreme 
instances  of  the  latter  condition  the  organ  may  be  represented  by  its 
base  and  extreme  tip  only,  the  central  portion  forming  a  more  or  less 
tenuous  cord.  This  cord,  although  with  difficulty  palpated  by  pressure 
against  the  abdominal  wall,  is  generally  to  be  traced  as  a  band  by  trac¬ 
tion  on  the  caecum.  Such  appendices  are  usually  produced  by  repeated 
attacks  of  inflammation  unaccompanied  by  suppuration.  When  the  tip 
is  attached  to  a  neighbouring  free  viscus  the  band  is  a  source  of  possible 
future  intestinal  obstruction;  hence  this  reason  for  complete  removal 
is  to  be  remembered  in  addition  to  the  possibility  of  the  retention  of 
secretion  in  the  separated  tip  (see  p.  827). 

Difficulty  in  delivering  the  appendix  more  frequently  depends  on 
shortening  and  distortion  of  the  meso-appendix  than  on  surrounding 
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adhesions.  This  condition  is  most  common  subsequently  to  attacks  of 
appendicitis  in  the  course  of  which  perforation  has  occurred  between 
the  layers  of  the  mesentery.  In  such  cases  a  firm  band  of  hard  tissue 
usually  gives  rise  to  very  firm  fixation,  and  it  must  be  remembered  that 
the  division  of  this  tissue  after  at  all  recent  attacks  involves  the  laying 
open  of  infected  tissues,  and  is  consequently  a  cause  of  risk  which  may 
raise  the  question  of  the  necessity  of  drainage.  When  the  characteristic 
yellow  areas  of  infected  tissue  in  a  state  of  coagulation  necrosis  are  met 
with,  it  is  advisable  to  snip  them  carefully  away,  and  possibly  to  apply 
an  antiseptic  to  the  area  under  supervision. 

Surrounding  adhesions  having  been  separated,  the  mesentery  of  the 
appendix  is  divided.  If  the  mesentery  be  of  sufficient  length  a  single 
ligature  is  drawn  by  an  aneurysm  needle  or  pair  of  artery  forceps 
through  an  opening  in  the  bloodless  area  found  near  the  base  of  the 
appendix  and  tied.  A  small  vessel  at  the  junction  of  the  caecum,  which 
is  not  included,  may  generally  be  clamped  for  the  moment,  and  is  even¬ 
tually  controlled  by  the  purse-string  suture  employed  in  sinking  the  ap¬ 
pendix.  When  the  mesentery  is  short  and  rigid  it  is  better  divided  in 
sections  after  the  previous  application  of  artery  forceps,  and  two  or  three 
ligatures  may  be  required.  It  is  convenient  to  keep  the  ligatures  long 
until  all  have  been  tied,  as  control  is  thus  retained  should  the  haemorrhage 
be  not  completely  stopped. 

Although  the  usual  and  most  satisfactory  procedure  is  to  free  the 
appendix  prior  to  its  removal,  yet  in  some  instances  the  density  and 
extent  of  the  adhesions  present  render  this  difficult  or  impossible.  Again, 
the  process  may  demand  so  free  interference  with  the  caecum  as  to  in¬ 
volve  much  risk  of  damage  to  the  integrity  or  vitality  of  the  organ,  as 
well  as  opportunity  for  the  spread  of  infection.  Under  these  circum¬ 
stances  it  is  often  preferable  to  define  the  base  of  the  appendix,  and  after 
dividing  it,  to  dissect  or  strip  out  the  organ  from  its  base.  If  this  method 
be  decided  upon,  it  is  convenient  to  insert  two  mattress  sutures  into  the 
caecal  wall  on  either  side  of  the  base  of  the  appendix,  prior  to  its  division 
and  ligature.  In  this  way  a  safe  command  of  the  divided  base  is  retained 
when  that  depending  on  traction  of  the  appendix  itself  is  removed,  and 
no  difficulty  occurs  in  drawing  over  a  proper  covering  of  caecal  wall  to 
sink  the  stump.  The  separated  appendix,  the  base  of  which  has  been 
secured  by  a  clamp  or  a  provisional  ligature,  is  now  held  up  and  the 
dissection  or  separation  commenced  from  the  proximal  end. 

When  the  appendix  is  embedded  in  adhesions  of  such  density  and 
extent  that  its  safe  separation  appears  impracticable,  Kelly’s  method 
may  be  employed.  The  appendix  is  freed  at  its  base,  a  longitudinal 
incision  down  to  the  internal  muscular  coat  or  submucosa  is  made  over 
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it,  and  the  tube  is  stripped  out  of  its  bed  by  gentle  traction  and  blunt 
dissection. 

Removal  of  the  appendix.  Previous  to  this  step,  the  caecum,  or 

exposed  bowel,  is  covered  with  some  layers  of 
gauze.  Much  ingenuity  has  been  expended  on 
devices  for  the  actual  separation  of  the  ap¬ 
pendix  from  the  caecum,  the  main  objects  of 
all  being  the  avoidance  of  immediate  infection 
from  the  stump,  and  the  provision  of  a  firm 
cicatrix  to  cover  it  in. 

The  most  satisfactory  methods  are  those  in 
which  the  lumen  is  obliterated  previously  to 
section  of  the  appendix.  This  end  may  be 
obtained  by  employing  a  special  crushing 
clamp  such  as  Kocher's  (see  Fig.  392).  If 
the  clamp  be  used  an  artery  forceps  is  applied 
to  the  distal  part  of  the  appendix  to  prevent 
any  escape  of  contents  when  it  is  divided. 
The  edge  of  the  thin  ribbon-like  crushed  por¬ 
tion  exposed  on  the  upper  surface  of  the  in¬ 
strument  is  rubbed  over  with  a  probe  dipped 
in  pure  carbolic  acid,  the  excess  removed  with 
a  dry  sponge,  the  clamp  removed,  and  the  base 

pendix  Clamp.  Corners  0f  the  crushed  portion  is  ligatured. 

modification.  A  ,  •  ,  ,  t  , 

A  purse-strmg  suture  is  inserted  around 

the  stump,  and  the  latter  sunk.  When  there  is  2ny  difficulty  in  raising 

the  caecum,  or  if  it  be  held  forward  with  tension,  it  is  desirable  to  insert 

either  the  purse-string  or  two  mattress  sutures  prior  to  the  separation  of 

the  appendix,  and  in  this  way  trouble  in  introducing  the  sutures  in  the 

depth  of  the  wound  is  avoided. 

When  the  clamp  is  not  preferred  the  same  crushing  method  can  be 
attained  by  the  use  of  an  ordinary  pair  of  artery  forceps.  The  best 
method  consists  in  the  application  of  three  pairs  side  by  side  (Halsted). 
The  middle  pair  is  first  removed,  and  the  appendix  divided  in  the  groove 
between  the  two  remaining  ones.  The  distal  clamp  serves  to  pre¬ 
vent  the  escape  of  contents  from  the  distal  portion  of  the  appendix. 

When  the  base  of  the  appendix  is  inflamed  and  thickened  by  either 
acute  or  chronic  disease,  the  crushing  method  is  inapplicable,  since  the 
clamp  is  apt  to  cut  through  the  tissues  entirely,  the  infiltrated  and  brittle 
mucous  membrane  giving  way  together  with  the  serous  and  muscular 
coats. 

A  flap  method  is  then  desirable,  and  the  coat-sleeve  circular  amputa- 
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Fig.  393.  The  Cecum  delivered.  The  appendix  has  been  freed  from  its 

mesentery,  which  has  been  tied. 


Fig.  394.  The  Appendix  removed. 
The  stump  has  been  freed  from  the 
clamp. 


Fig.  395.  The  Appendix  Stump 
ligatured,  and  a  Purse-string 
Suture  introduced. 
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tion  of  Barker  may  be  employed.  The  knife  is  carried  by  a  series  of 
light  sweeps  through  the  serous  and  muscular  coats  until  the  pale  mucous 
membrane  is  exposed;  with  a  blunt  dissector,  the  cuff  is  separated  and 
r  _  _  turned  upwards,  a  ligature  is  ap¬ 

plied  to  the  mucous  membrane, 
and,  after  the  application  of  a  re¬ 
taining  forceps  on  the  distal  side 
of  the  ligature,  the  appendix  is 
removed. 

Some  risk  may  arise  in  the  re¬ 
moval  of  a  so-called  hydro-ap¬ 
pendix,  which  may  be  a  tightly 
distended  sac,  from  the  possible 
escape  of  fluid.  Under  these  cir¬ 
cumstances  it  is  often  better,  after 
thoroughly  protecting  the  sub¬ 
jacent  area,  to  puncture  the  ap¬ 
pendix  and  remove  the  fluid, 
when  the  remaining  steps  can  be 
completed  as  before. 

When  the  suturing  of  the 
stump  is.  completed,  the  protect¬ 
ing  plugs  are  removed  and  the 
closure  of  the  wound  is  proceeded 
with.  The  peritoneum  is  closed 
with  interrupted  silk  stitches.  The 
separated  muscle  fibres  are  brought  into  position,  and  if  necessary,  which 
is  rarely  the  case,  unless  the  type  wound  has  been  extended,  secured  by 
one  or  more  loosely  drawn  catgut  sutures.  The  external  oblique 
aponeurosis  needs  three  catgut  sutures;  these  should  be  so  passed  as  to 
draw  the  upper  margin  slightly  over  the  anterior  surface  of  the  lower 
in  order  to  ensure  a  firm  union.  With  this  object  the  needle,  after  pierc¬ 
ing  the  upper  segment,  is  entered  on  the  surface  of  the  lower  segment 
and  brought  out  in  the  same  manner  as  in  introducing  a  Lembert’s  suture 
in  the  intestine.  The  closure  of  the  wound  is  now  completed  by  the  in¬ 
troduction  of  a  sufficient  number  of  cutaneous  stitches. 


Fig.  396.  The  Appendix  sunk,  and 
the  Purse-string  Suture  tightened 

AND  KNOTTED. 


THE  OPERATION  IN  ACUTE  APPENDICITIS 

In  really  ‘  early  ’  intervention  this  procedure  is  not  usually  accom¬ 
panied  by  the  serious  difficulties  which  may  attend  ‘  interval  ’  operations, 
but  the  conditions  met  with  in  the  intermediate  and  late  stages  vary  con- 
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sirerably  and  great  judgment  is  required  in  the  treatment  of  individual 
cases. 

On  opening  the  abdomen  free  fluid  may  at  once  escape,  rarely  clear, 
more  often  of  a  gruel-like  character,  or  so-called  sero-pus.  This  should 
be  at  once  absorbed  by  dry  gauze  plugs,  care  being  taken  not  to  unneces¬ 
sarily  disturb  the  immediate  region  of  the  appendix,  especially  if  the 
effusion  is  not  offensive  in  odour,  since  during  the  first  forty-eight  hours 
this  fluid  may  be  mainly  reactionary  effusion,  and  not  necessarily  highly 
infective.  Plugs  to  protect  the  main  abdominal  cavity  are  introduced, 
and  the  search  for  the  appendix  carried  out  on  the  same  lines  as  has  been 
described  in  the  previous  operation. 

If  no  gross  perforation  has  occurred,  the  appendix  is  usually  readily 
brought  to  the  surface,  exhibiting  signs  of  acute  inflammation,  some¬ 
times  covered  with  lymph. 

Under  these  circumstances  it  is  removed  and  dealt  with  as  in  the 
interval  operation,  but  it  is  important  to  bear  in  mind  that  the  walls 
of  the  appendix  are  often  in  such  a  condition  as  to  render  the  use  of  the 
crushing  clamp  dangerous. 

If  a  gross  perforation  has  occurred  the  immediate  neighbourhood 
is  occupied  by  stinking  pus,  sometimes  mingled  with  faeces  or  escaped 
stercoliths,  and  to  a  certain  extent  localized.  Perforations  vary  in  posi¬ 
tion.  A  frequent  and  happy  direction  is  into  the  meso-appendix.  Under 
these  circumstances  peritoneal  infection  is  often  very  limited  in  extent. 
If  the  perforation  be  in  a  free  portion,  the  tip  or  a  bend  in  the  organ 
is  a  common  site.  If  the  appendix  be  pelvic  in  position,  widespread 
pelvic  peritonitis  is  usually  present;  if  retrocsecal  or  at  the  outer  border 
of  the  caecum,  infection  is  less  extensive,  but  more  difficult  to  deal  with. 
The  pus  is  to  be  carefully  sponged  away,  and  then  the  appendix  is 
sought  for  and  freed.  This  stage  of  the  procedure  may  be  fraught  with 
much  difficulty ;  the  appendix  may  be  very  adherent,  possibly  as  the . 
result  of  both  old  and  recent  adhesions,  while  the  organ  itself  is  softened 
and  frequently  more  or  less  broken  at  the  site  of  the  perforation.  The 
separation  must  be  accompanied  with  all  due  care,  but  it  is  often  neces¬ 
sary  to  carry  it  out  quickly,  and  the  elaborate  precautions  employed  in 
interval  operations  to  avoid  infection  are  unnecessary  under  the  circum¬ 
stances.  If  the  caecum  be  very  adherent  it  is  not  advisable  to  try  and 
fully  deliver  it,  since  this  step  entails  risk  to  the  bowel  itself,  and  also 
that  of  opening  up  and  infecting  the  loose  tissue  of  the  retrocolic  space. 
If  the  base  of  the  appendix  cannot  be  readily  brought  up,  controlling 
sutures  should  be  passed  into  the  csecal  wall,  an  attempt  made  to  fashion 
a  peritoneal  flap  from  the  peritoneal  and  muscular  coats,  the  mucous 
coat  ligatured,  and  the  organ  removed.  The  controlling  sutures  pre- 
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viously  introduced  into  the  caecal  wall  may  now  be  employed  to  sink  the 
stump. 

In  some  cases  the  condition  of  the  appendix,  or  its  situation,  may 
be  such  that  a  simple  ligature  of  its  base  cn  masse  is  the  only  practical 
alternative. 

When  the  appendix  is  in  a  state  of  general  necrosis  from  gangrenous 
cellulitis,  its  removal  is  often  easy,  since  adhesions  are  slight  or  absent; 
the  danger  in  such  cases  is  the  extension  of  the  infective  process  to  the 
wall  of  the  caecum,  or  even  to  the  ileum. 

The  appendix  having  been  removed,  the  area  of  operation  is  carefully 
cleansed;  if  bowel  has  been  delivered  this  may  be  washed  over  with 
normal  saline,  but  the  interior  of  the  abdomen  is  better  treated  with  dry 
gauze  plugs  only.  The  difficulty  at  this  stage  of  the  operation  increases 
with  the  area  of  the  peritoneal  cavity  involved;  when  not  more  than 
a  quarter  is  invaded,  the  whole  manipulations  are  carried  out  from  the 
primary  incision;  if  the  condition  be  one  of  widespread  diffuse  peritoneal 
infection,  secondary  incision  of  the  left  side  of  the  abdomen  is  sometimes 
advisable,  both  for  immediate  convenience  and  for  the  purpose  of  future 
drainage. 

The  question  of  drainage  must  be  decided  on  the  conditions  present. 
When  the  appendicitis  is  of  the  acute  catarrhal  type  and  the  effusion 
sweet,  no  drainage  is  required.  The  same  may  be  the  case  even  in  acute 
gangrene,  if  no  gross  perforation  has  occurred,  and  the  operation  is 
performed  during  the  first  twenty-four  or  thirty-six  hours.  More  fre¬ 
quently  wide  infection  has  occurred,  and  then  drainage  must  be  provided 
by  the  introduction  of  tubes  and  plugs.  It  is  generally  advisable  to 
introduce  two  tubes,  one  into  the  pelvis,  and  the  second  into  the  iliac 
fossa  in  the  neighbourhood  of  the  base  of  the  appeqdix,  a  long  plug  being 
introduced  around  and  between  the  two  tubes.  Drainage  by  plugs 
alone  is  unsatisfactory,  since  when  once  removed  they  cannot  be  satis¬ 
factorily  replaced.  The  removal  of  the  plug  should  be  commenced  on 
the  third  day,  or  the  whole  may  be  drawn  out  at  the  same  time,  a  smaller 
plug  being  reintroduced  to  ensure  sufficient  gaping  of  the  external 
wound. 

The  arrangements  for  drainage  having  been  completed,  the  external 
wound  is  closed  to  a  sufficient  degree  not  to  interfere  with  the  outlet  of 
discharge,  or  if  drainage  has  been  unnecessary,  the  wound  is  closed  in 
layers  in  the  ordinary  way,  silk  stitches  being  used  for  the  peritoneum, 
catgut  for  the  rectus  sheath,  and  silkworm-gut  for  the  skin. 
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COMPLICATIONS  AND  SEQUELS  OF  APPENDICECTOMY 

The  frequency  of  occurrence  of  complications  after  the  operation  of 
appendicectomy  varies  in  accordance  with  the  stage  of  the  disease  in 
which  it  has  been  undertaken.  Thus,  complications  are  rare  after  opera¬ 
tions  performed  during  the  first  forty-eight  hours,  and  in  those  under¬ 
taken  during  a  quiescent  interval.  They  are  numerous  and  serious  in 
operations  performed  in  the  intermediate  period,  in  consequence  of  the 
more  serious  conditions  induced  by  the  progress  of  the  disease. 

The  operation  may  fail  to  give  relief  from  the  symptoms  of  general 
infection.  This  is  usually  the  result  of  too  late  interference  and  offers 
little  scope  for  further  measures.  The  special  want  of  resistance  ex¬ 
hibited  by  some  patients  must  also  be  credited  to  the  operation  in  some 
cases. 

If  the  abdomen  has  been  closed,  the  wound  must  be  reopened  and 
free  drainage  established.  Other  measures  to  be  considered  are  con¬ 
tinuous  rectal  injections  of  saline;  or  when  collapse  occurs,  intravenous 
infusion,  as  much  as  2  or  3  pints  being  introduced. 

(A  discussion  of  the  treatment  of  general  peritonitis  will  be  found 
under  that  head  in  later  chapters.) 

Subcutaneous  injection  in  the  flanks  of  anti-colon  bacillus  serum  may 
be  tried.  30  cubic  centimetres  should  be  given  as  a  first  dose,  followed 
by  20  cubic  centimetres  at  the  end  of  the  first  twenty-four  hours.  The 
writer  believes  that  great  benefit  results  from  this  method  of  treatment. 
In  any  case  the  injections  are  followed  by  fall  in  temperature,  decrease 
of  pulse  rate,  easier  respiration,  greater  ease,  and  frequently  sleep.  In¬ 
jections  of  10  to  20  cubic  centimetres  may  be  given  every  other  day. 
Observation  has  shown  that  the  use  of  the  serum  appears  to  further  the 
process  of  localization  in  addition  to  its  effect  on  the  general  condition, 
and  even  in  cases  which  do  not  recover  it  definitely  retards  the  progress 
of  the  disease  (Makins  and  Sargent,  Trans.  Clin.  Soc.,  1907,  vol.  xl, 
P.  146). 

Spreading  suppuration.  The  operation  may  fail  to  arrest  the  tend¬ 
ency  of  the  process  to  extend.  In  some  instances  the  extension  may 
lead  to  a  rapidly  fatal  issue;  in  others  the  patient  may  only  succumb 
at  the  end  of  weeks,  more  rarely  even  months,  after  the  operation.  The 
treatment  of  this  condition  is  identical  with  that  of  the  last,  the  pro¬ 
vision  of  secondary  outlets  for  the  suppuration  being  the  main  distinctive 
feature. 

Infection  and  progressive  suppuration  and  sloughing  of  the  muscles 
of  the  abdominal  wall.  This  distressing  complication  of  operation  in  the 
acute  stages  is  fortunately  rare,  but  it  may  necessitate  numerous  inci- 
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sions,  and  only  terminate  favourably  after  the  destruction  of  large  areas, 
even  nearly  half  of  the  entire  muscular  element  of  the  abdominal  wall. 

The  formation  of  secondary  abscesses  after  operations  in  the  acute 
stages.  The  abscesses  vary  in  degree  of  contiguity,  the  most  common 
being,  in  relative  order  of  frequency,  pelvic,  left  iliac,  right  lumbar, 
subdiaphragmatic,  subhepatic,  and  perisplenic.  The  position  in  each  case 
is  likely  to  be  dependent  on  the  original  localization  of  the  appendix. 
Early  incision  is  indicated  in  either  position. 

More  rarely,  suppurations  may  be  more  distant;  thus  in  the  pleura 
or  lung.  Such  may  occur  independently  of  subdiaphragmatic  abscesses, 
and  may  be  remote  complications  occurring  weeks  or  months  after  the 
original  operation. 

In  operations  performed  during  quiescent  intervals  secondary  sup¬ 
puration  is  rare,  the  most  important  forms  being  the  stitch  abscess  and 
suppuration  of  blood-clot  in  the  abdominal  wall. 

In  a  small  proportion  of  interval  operations  abscesses  may  form  at 
the  end  of  the  first  week  in  connexion  with  the  appendix  stump,  the  area 
of  operation,  or  in  connexion  with  a  small  residual  abscess  cavity  which 
was  disturbed  during  the  operation.  Such  abscesses  require  the  pro¬ 
vision  of  a  free  outlet  and  the  maintenance  of  a  short  period  of  drainage. 
Many  so-called  stitch  suppurations  are  really  of  this  nature. 

Pylephlebitis  and  pycemia. 

F cecal  fistula.  This  sequela  may  result  from  various  causes.  <  (a) 
Insufficient  closure  of  the  appendix  stump,  often  unavoidable  where 
the  latter  is  much  thickened  and  inflamed,  and  the  caecum  fixed,  (b) 
Spread  of  gangrenous  cellulitis  to  the  bowel-wall  after  the  removal 
of  the  appendix,  (c)  Damage  to  the  bowel  during  the  performance  of 
the  operation,  either  in  the  separation  of  the  adhesions,  or  from  the 
softened  condition  of  the  bowel-wall.  In  either  of  the  latter  circum¬ 
stances  the  ileum  may  be  the  seat  of  the  fistula.  The  strong  tendency 
to  rapid  spontaneous  closure  of  these  fistulse,  even  when  a  very  large 
proportion  of  the  contents  of  the  small  intestine  escapes,  must  be  borne 
in  mind,  and  as  a  rule  many  weeks  or  even  months  should  be  allowed  to 
elapse  before  any  operation  for  their  closure  is  undertaken  (see  p.  773). 

Fistulous  communications  between  the  abscess  cavity  and  the  bladder, 
sloughing  of  the  right  ureter,  or  openings  into  the  rectum  or  vagina. 

All  of  these,  except  the  ureteral  complications,  are  unlikely  to  need 
special  treatment,  since  they  heal  spontaneously.  The  unimportance 
of  the  bladder  complication  is  very  striking,  the  amount  of  cystitis 
produced  being  slight,  in  some  cases  nil;  and  spontaneous  closure  is  the 
rule.  Injury  to  the  ureter  may  demand  a  plastic  operation,  or  possibly 
the  removal  of  the  kidney. 
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Intestinal  obstruction.  This  complication  is  most  common  in  con¬ 
nexion  with  localized  appendical  abscesses,  but  may  occur  after  appen- 
dicectomy  operations  where  suppuration  has  occurred.  It  is  most  fre¬ 
quently  due  to  kinking  of  adherent  small  bowel,  and  is  readily  relieved 
by  operation.  Rarely,  large  inflammatory  masses  may  form  in  the 
pelvis,  and  give  rise  to  obstruction  of  the  large  intestine.  In  such  a  case 
a  temporary  colostomy  has  even  been  needed. 

Permanent  adhesions  may  give  rise  to  incomplete  obstruction  as  a 
remote  sequela,  such  obstruction  occasionally  needing  relief  by  abdominal 
section  and  freeing  of  the  implicated  bowel. 

Pulmonary  complications.  These  form  a  considerable  proportion 
of  those  observed  after  either  operations  in  the  acute,  intermediate,  or 
quiescent  periods.  The  part  played  by  the  anaesthetic  in  their  pro¬ 
duction  is  difficult  to  determine,  but  there  is  no  doubt  that  a  considerable 
proportion  of  the  cases  of  bronchitis  and  pneumonia  are  to  be  ascribed 
to  this  cause.  Pleurisy  is  more  commonly  the  result  of  direct  extension 
of  the  inflammation,  while  pulmonary  embolism  must  be  directly  con¬ 
nected  with  thrombosis  of  the  veins  of  the  area  of  the  operation  itself. 

Femoral  thrombosis,  more  commonly  of  the  left  limb,  has  been 
observed  with  some  frequency,  and  has  been  explained  as  due  to  an 
extension  from  the  branches  of  the  deep  epigastric  vein  (Witzel),  or  to 
a  too  prolonged  period  of  absolute  rest  in  bed. 

Contraction  of  the  right  psoas  muscle;  producing  flexion  of  the  cor¬ 
responding  hip.  This  only  occurs  in  the  comparatively  rare  instances  of 
extension  of  serious  inflammation  to  the  muscle. 

Catarrhal  jaundice.  As  in  cases  untreated  by  operation,  this  com¬ 
plication  is  sometimes  observed,  more  frequently  after  operations  in 
the  acuter  stages. 

Ventral  hernia.  This  should  never  occur  in  cases  in  which  either  of 
the  incisions  recommended  are  employed,  except  when  drainage  has  had 
to  be  maintained  for  a  considerable  period.  When  muscle  is  divided, 
however  small  the  incision,  ventral  hernia  occurs  in  a  much  larger  pro¬ 
portion  as  a  post-operative  sequela. 

OPERATIONS  FOR  PERI-APPENDICAL  ABSCESSES 

The  choice  of  an  incision  for  the  drainage  of  an  appendical  abscess  is 
primarily  determined  by  the  position  of  the  abscess,  but  in  certain  cases 
it  may  also  be  influenced  by  the  wish  to  utilize  the  resulting  cicatrix  for 
subsequent  removal  of  the  appendix. 

For  purposes  of  operation  the  abscesses  may  be  considered  under 
two  headings.  First,  those  which  are  thoroughly  localized  and  con¬ 
nected  by  adhesion  with  the  anterior  or  lateral  abdominal  wall;  secondly, 
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those  which,  although  sharply  localized,  cannot  readily  be  reached  except 
by  a  route  crossing  the  free  peritoneal  cavity. 

The  drainage  of  the  first  class  offers  little  difficulty,  the  main  points 
in  the  treatment  being  the  exercise  of  care  in  planning  the  incision  so  as 
to  cross  the  area  in  which  the  abscess  is  adherent  to  the  abdominal  wall, 
and  the  provision  of  an  adequate  opening  for  future  escape  of  the  pus. 
In  order  to  meet  the  first  point,  a  reliable  sign  of  adhesion  during  the 
operation  is  usually  offered  by  evidence  of  inflammatory  infiltration  of 
the  deeper  layers  of  the  abdominal  wall,  and  if  this  be  absent  the  opening 
of  the  peritoneum  should  not  be  proceeded  with  before  the  margins  of 
the  wound  have  been  laterally  retracted,  in  the  hope  of  finding  a  more 
suitable  spot  in  the  near  neighbourhood.  If  the  peritoneum  be  found 
free  throughout  the  floor  of  the  wound  the  further  procedure  must  be 
as  described  below.  To  provide  a  sufficiently  free  exit  opening  it  is  often 
advisable  to  divide  the  muscle  fibres  rather  than  to  separate  and  span 
them. 

In  the  drainage  of  appendical  abscesses  across  uninfected  areas  of 
the  peritoneal  cavity,  the  risk  of  diffusion  of  infection  and  setting  up 
widespread  or  general  peritonitis  has  been  much  lessened  by  the  adoption 
of  precautions  suggested  by  the  experience  gained  in  operations  for  acute 
appendicitis.  Indeed,  the  danger  has  been  so  nearly  extinguished  as  to 
render  the  necessity  of  employing  any  of  the  special  incisions  mentioned 
below  rare. 

When  the  incision  made  to  evacuate  the  abscess  impinges  on  the  free 
peritoneal  cavity,  the  first  step  consists  in  careful  displacement  of  the 
free  intestine,  until  the  inflamed  area  is  reached.  Gauze  plugs  are  now 
introduced  so  as  to  hold  back  the  normal  bowel  and  to  thoroughly  protect 
the  main  cavity  of  the  peritoneum.  This  ensured,  the  adhesions  arc 
carefully  broken  down  at  one  point,  and  the  pus  rapidly  absorbed  as  it 
escapes.  When  free  flow  has  ceased,  the  abscess  cavity  is  more  widely 
opened  up  and  its  interior  carefully  wiped  out  with  dry  gauze.  A  large 
drainage  tube  and  a  surrounding  gauze  plug  are  introduced  to  the  bottom 
of  the  cavity,  the  soiled  retaining  plugs  being  carefully  withdrawn 
and  replaced  by  a  smaller  plug  if  necessary.  The  plug  and  tube  having 
been  arranged  in  the  most  convenient  position  in  the  opening  of  the 
abdominal  wall,  the  tube  is  fixed  by  a  stitch,  and  tb :  wound  may,  if 
required,  be  reduced  in  size  by  the  insertion  of  sutures. 

If  it  should  prove  that  the  primary  incision,  although  carefully 
planned,  is  in  an  inconvenient  position  both  for  immediate  evacuation 
and  subsequent  drainage,  two  courses  are  open :  ( i )  The  abscess  being 
now  accurately  localized,  a  second  incision  may  be  made  directly  over 
the  adherent  area,  and  the  exploratory  incision  closed ;  the  primary  inci- 
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sion  being  sutured  and  protected  prior  to  the  escape  of  pus;  or  (2)  the 
adhesions  may  be  broken  down  with  the  finger,  and  the  abscess  cavity 
entered;  the  finger  is  then  cut  down  upon  from  without,  and  the  counter¬ 
opening  is  used  for  the  permanent  drainage  of  the  cavity,  a  temporary 
drain  being  inserted  by  the  primary  incision. 

The  large  majority  of  primary  appendical  abscesses  are  met  with  in 
the  right  iliac  region,  and  here  one  of  the  type  incisions  for  appendicec- 
tomy  already  described  may  be  utilized.  One  or  other  can  usually  be 
made  to  cross  the  point  at  which  the  abscess  cavity  is  nearest  to,  or  has 
already  reached,  the  anterior  abdominal  wall.  In  the  greater  number  of 
cases  McBurney’s  incision  is  the  better  situated,  but  some  limitation  must 
be  placed  on  its  general  adoption,  since  the  disturbance  of  the  muscular 
layers  favours  the  spread  of  infection  in  the  abdominal  wall,  and  the 
opening,  from  its  tendency  to  rapidly  contract,  may  provide  only  inade¬ 
quate  space  for  drainage.  When  the  abscess  is  large,  and  especially 
when  the  bounding  wall  is  very  irregular,  spanning  of  the  muscle  fibres 
is  better  replaced  by  incision,  and  indeed  this  rule  obtains  equally  in 
incisions  made  in  any  other  position. 

When  the  abscess  is  situated  near  the  median  line,  the  rectus-sheath 
incision  may  always  be  employed,  and  is  exempt  from  the  disadvantages 
which  pertain  to  the  gridiron  method.  This  incision  is  also  generally 
preferable  for  pelvic  suppuration. 

Abscesses  in  the  right  lumbar  region,  or  the  left  iliac  region,  are  best 
opened  over  the  point  of  greatest  prominence,  and  this  principle  holds 
good  in  most  of  the  other  positions  in  which  either  primary  or  secondary 
abscesses  may  form. 

Certain  regions  may  be  occasionally  approached  by  special  routes, 
such  as  the  retrocecal  and  pelvic. 

Retrocecal  abscesses  frequently  attain  large  dimensions,  even  suffi¬ 
cient  to  obviously  raise  the  abdominal  wall  in  the  line  of  the  ascending 
colon  without  acquiring  any  anterior  or  wide  lateral  adhesion.  Due 
regard  being  had  to  the  remarks  made  below  on  the  question  of  evacuat¬ 
ing  and  draining  appendical  abscesses  across  uninfected  portions  of  the 
peritoneal  cavity,  yet  it  is  clearly  preferable  to  avoid  this  complication 
if  it  can  be  readily  done.  Two  methods  are  at  the  disposition  of  the  sur¬ 
geon.  When  the  abscess  is  low  in  the  iliac  fossa,  the  classical  incision, 
one  finger’s  breadth  above  Poupart’s  ligament,  may  be  made,  the  muscles 
divided,  and  the  extra-peritoneal  cellular  tissue  exposed.  The  peri¬ 
toneum  is  then  carefully  separated  from  the  iliac  fossa,  and  the  caecum 
lifted  until  the  abscess  cavity  is  reached  The  second  alternative  is  to 
approach  the  abscess  from  the  loin.  This  method  is  more  suitable  to 
retrocaecal  abscesses  situated  at  a  higher  level. 


8oo 


OPERATIONS  UPON  THE  INTESTINES 


Operations  upon  pelvic  abscesses.  Abscesses  in  the  pelvis  fre¬ 
quently  require  evacuation  and  drainage  long  before  they  reach  the  an¬ 
terior  abdominal  wall.  In  such  instances  the  small  intestines  are  usually 
more  or  less  distended  and  raised  from  their  normal  position;  hence,  if 
reached  by  an  abdominal  incision,  a  non-infected  area  of  some  extent 
frequently  needs  to  be  traversed.  Under  these  circumstances  some  risk 
may  be  avoided  by  opening  the  abscesses  from  below,  by  an  incision 
through  the  rectum  or  vagina  into  the  pouch  of  Douglas.  This  method 
has  the  disadvantage  of  partaking  of  the  character  of  a  stab  in  the  dark, 
but  it  is  somewhat  widely  employed,  although  much  less  so  since  expe¬ 
rience  has  shown  that,  with  proper  precautions,  drainage  may  be  safely 
established  across  an  uninfected  portion  of  the  peritoneal  cavity. 

If  the  rectal  route  be  chosen,  the  anus  is  first  fully  dilated,  both  for 
purposes  of  immediate  convenience  and  to  facilitate  the  later  escape  of 
pus.  The  rectal  mucous  membrane  is  then  incised,  and  the  further  per¬ 
foration  effected  by  means  of  a  blunt  dissector  or  a  pair  of  forceps. 
When  the  pus  is  reached,  the  opening  is  sufficiently  dilated.  The  reten¬ 
tion  of  a  drainage  tube  is  not  practicable  or  advisable,  since  it  opens  the 
way  not  only  for  the  escape  of  pus,  but  also  for  the  entrance  of  faecal 
matter  into  the  abscess  cavity. 

When  the  vaginal  route  is  preferred  the  procedure  is  similar,  the 
primary  incision  being  made  in  the  posterior  fornix,  and  the  opening  is 
again  completed  by  a  blunt  instrument.  Vaginal  drainage  is  more  com¬ 
monly  employed  in  the  form  of  a  counter-opening,  the  pelvic  abscess 
having  been  previously  opened  from  above.  The  risk  of  injuring  ad¬ 
herent  coils  of  intestine  by  either  route  of  incision  goes  far  to  counter¬ 
balance  the  advantage  of  avoiding  the  free  peritoneal  cavity;  hence,  the 
use  of  these  methods  should  be  restricted  to  cases  in  which  the  general 
condition  of  the  patient  renders  the  risk  of  an  abdominal  incision  un¬ 
usually  great. 

Operations  for  abscesses  in  the  upper  regions  of  the  abdo¬ 
men  due  to  extension.  Appendical  abscesses  as  the  result  of  exten¬ 
sion  are  frequently  far  distant  from  the  original  focus  of  disease.  The 
extension  is  usually  of  a  direct  character,  but  rarely  it  may  be  the  result 
of  a  spreading  lymphangitis,  or  an  accompaniment  of  local  septic 
phlebitis,  or  pylephlebitis  and  portal  pyaemia. 

The  routes  by  which  extension  to  the  upper  abdomen  may  travel  are 
shown  in  Fig.  397. 

Abscesses  ascending  by  the  right  lumbar  fossa  usually  originate  in 
connexion  with  an  appendix  lying  to  the  outer  side  of  the  caecum.  They 
may  extend  inwards  at  the  level  of  the  hepatic  flexure  of  the  colon  and 
occupy  the  hepato-renal  pouch,  forming  the  subhepatic  variety,  and 
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from  this  position  the  pus  very  occasionally  enters  the  foramen  of 
Winslow  and  may  travel  across  behind  the  stomach  to  the  left  half  of 
the  abdomen. 


Fig.  397.  Routes  by  which  Suppuration  may  travel  from  the  Right 
Iliac  Fossa.  Modification  of  Cunningham’s  diagram  of  the  mesenteric  attach¬ 
ment.  r.s.p.,  right  subphrenic;  l.s.p.,  left  subphrenic;  s.h.,  subhepatic;  l.s.,  route 
to  lesser  sac. 

Subhepatic  abscesses.  These  are  most  conveniently  opened  by  an 
incision  in  the  right  loin  below  and  corresponding  in  direction  with  the 
last  rib.  The  condition  of  the  peritoneum  should  be  carefully  observed 
when  it  is  reached,  and  it  may  be  possible  to  evacuate  the  pus  without 
opening  the  general  peritoneal  cavity.  If  this  be  not  the  case,  the  peri¬ 
toneal  cavity  should  be  plugged  before  the  pus  is  evacuated  by  the 
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finger.  In  early  cases  the  condition  may  more  nearly  approximate  itself 
to  a  localized  peritoneal  infection  than  a  true  abscess,  only  highly  stink¬ 
ing  turbid  fluid  being  evacuated.  The  character  of  the  effusion  may 
also  depend  on  the  resistance  shown  to  a  bacillus  coli  infection  by  the  in¬ 
dividual,  and  possibly  on  the  particular  virulence  possessed  by  the  organ¬ 
ism  concerned. 

Subhepatic  abscesses  may  exist  in  connexion  with  an  extension  to 
the  upper  surface  of  the  diaphragm;  if  this  be  so  the  two  cavities  may  be 
drained  by  the  same  incision,  tubes  being  passed  over  the  upper  and 
under  surfaces  of  the  liver.  In  a  case  of  the  writer’s,  a  collection  in  the 
lesser  sac  of  the  peritoneum  was  successfully  drained  by  the  lower  tube, 
without  the  necessity  of  any  further  incision. 

When  the  abscess  is  truly  sub  phrenic  and  limited  to  the  intraperi- 
toneal  space  between  the  upper  surface  of  the  liver  and  the  diaphragm, 
a  posterior  transpleural  incision  is  the  best  method  of  treatment. 

The  patient  is  placed  on  the  left  side,  and  the  trunk  rotated  to  the 
three-quarters  prone  position. 

The  diagnosis  is  first  confirmed  by  preliminary  puncture  with  a  full- 
sized  aspirating  needle,  passed  to  the  depth  of  3  inches  through  the  lower 
intercostal  spaces  in  the  line  of  the  angle  of  the  scapula.  The  three  or 
four  lower  spaces  may  need  to  be  searched,  and  a  second  series  of 
punctures  may  be  necessary  in  the  mid-axillary  line.  These  abscesses 
are,  however,  more  commonly  situated  in  the  posterior  part  of  the  space, 
and  limited  anteriorly  by  adhesion  between  the  liver  and  the  diaphragm. 

It  must  be  borne  in  mind  that  two  sources  of  fluid  may  exist,  e.g. 
the  pleura  and  the  subphrenic  space.  The  pleural  collection  only  may  be 
reached;  if  this  forms  the  primary  escape  the  pleural  effusion  is  abun¬ 
dant,  or  if  the  fluid  only  escapes  with  the  withdrawal  of  the  needle  it 
may  be  small  in  amount.  If  clear  or  turbid  fluid  only  be  evacuated,  no 
further  interference  with  the  pleural  sac  is  indicated;  if  it  be  purulent, 
an  empyema  has  to  be  dealt  with. 

When  pus  is  found  beneath  the  diaphragm,  3  inches  of  the  most 
suitable  rib  is  excised.  This  should  be  one  of  the  lower  five;  above  the 
seventh  rib  the  diaphragm  cannot  be  approximated  to  the  intercostal 
muscles  to  close  the  pleural  space.  If  the  pleural  space  proves  to  be 
unobliterated  by  adhesions,  the  margins  of  the  opening  must  be  stitched 
to  the  surface  of  the  diaphragm,  and  the  abscess  is  incised.  Barnard 
(Brit.  Med.  Jonrn.,  1908,  vol.  i,  p.  371)  has  laid  stress  on  the  importance 
of  suturing  the  diaphragm  to  the  intercostal  wall  in  all  cases,  since  with 
the  evacuation  of  the  contents  of  the  abscess  the  diaphragm  descends 
and  recent  adhesions  become  torn,  opening  up  the  pleural  space  sec¬ 
ondarily.  If  adhesions  be  present,  however,  the  suturing  of  the  dia- 
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phragmatic  opening  to  the  thoracic  wall  is  more  easily  and  satisfactorily 
performed  after  the  incision  has  been  made  A  large  drainage  tube, 
penetrating  to  the  whole  depth  of  the  cavity,  should  be  inserted. 

Retro  colic  suppurations  may  extend  upwards  in  the  retroperitoneal 
tissue  in  the  line  of  the  colon,  and  reach  the  posterior  surface  of  the 
liver,  forming  extra-peritoneal  subphrenic  abscesses.  In  the  earlier 
stages  they  may  be  reached  by  a  right  loin  incision ;  the  writer  has  suc¬ 
cessfully  opened  one  by  an  anterior  incision.  This  abscess  formed  a 
prominence  below  the  liver,  while  there  was  no  fullness  in  the  right  iliac 
region.  The  incision  into  the  abdomen  revealed  a  free  peritoneal  cavity, 
the  abscess  bulging  the  upper  layer  of  the  transverse  mesocolon.  After 
plugging  off  the  surrounding  area  the  abscess  was  opened  and  drained. 
The  appendix  (retrocaecal  in  position)  was  removed  three  months  later. 

When  subphrenic,  these  abscesses  are  best  reached  by  the  posterior 
transpleural  route. 

Perisplenic  abscesses  are  generally  secondary  to  pelvic  suppuration. 
They  travel  by  the  left  lumbar  fossa  at  the  outer  margin  of  the  descend¬ 
ing  colon.  They  usually  demand  a  posterior  transpleural  incision,  occa¬ 
sionally  they  may  be  reached  by  a  left  loin  incision.  The  latter  is  pre¬ 
ferable  in  view  of  the  direction  from  which  the  extension  has  come. 

Barnard  (loc.  cit.,  p.  376)  has  drawn  attention  to  the  advantages 
gained  by  delaying  operation  on  subphrenic  collections  for  a  few  days 
when  the  local  signs  are  not  extensive.  He  points  out  that  a  wait  of 
three  or  four  days  allows  the  abscess  to  enlarge,  which  it  does  by  press¬ 
ing  down  the  abdominal  viscera;  this  permits  the  operation  to  be  done 
at  a  lower  and  more  satisfactory  level,  and  also  renders  the  probability 
of  pleural  adhesion  much  greater.  In  some  cases  it  may  even  allow  a 
subcostal  incision, — an  undoubted  advantage. 

PROGNOSIS  AND  RESULTS 

The  general  mortality  after  operations  for  diseases  of  the  appendix 
may  be  said  to  vary  from  2^  (Murphy,  Keen’s  Surgery,  vol.  iv,  p.  778) 
to  12$,  if  the  results  of  a  large  number  of  operators  under  varying  con¬ 
ditions  are  reviewed.  The  mortality  rises  and  falls  with  the  relative 
number  of  acute  and  complicated  and  quiescent  cases  included  in  any 
given  set  of  statistics;  it  depends,  in  fact,  upon  whether  the  primary 
disease  or  its  secondary  consequences  assume  the  place  of  first  impor¬ 
tance  in  the  cases  operated  upon. 

To  obtain  a  fair  view  of  the  actual  operative  mortality  it  is  necessary 
to  divide  the  operations  into  two  classes :  ( 1 )  those  performed  during 
quiescent  intervals  of  the  disease,  (2)  those  performed  in  the  presence 
of  acute  conditions. 
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Mortality  after  interval  operations.  Little  requires  to  be  said 
with  regard  to  appendicectomy  during  a  quiescent  period.  It  has  been 
fully  proved  that  the  mortality  attending  this  procedure  is  under  ifo, 
in  spite  of  the  fact  that  many  of  the  operations  are  of  considerable 
severity.  The  main  factor  in  ensuring  success  lies  in  the  choice  of  a 
moment  for  the  operation  in  which  not  only  all  acute  or  slighter  symp¬ 
toms  have  subsided,  but  also  when  it  may  be  assumed  that  all  traces  of 
infective  material  in  the  neighbourhood  of  the  appendix  have  disap¬ 
peared.  Such  accidents  as  occur,  apart  from  those  attributable  to  actual 
faults  in  operative  technique,  are  usually  due  either  to  the  disturbance 
of  small  localized  infective  areas  which  escape  notice  during  the  opera¬ 
tion,  or  to  the  diffusion  of  infective  material  from  the  interior  of  the 
appendix  during  the  process  of  its  sequestration  and  removal. 

Many  individual  operators  have  published  series  of  ioo  to  200  opera¬ 
tions  without  the  occurrence  of  a  single  fatality,  while  such  large  num¬ 
bers  as  2,000  with  one  death  (0.005^,  Murphy),  702  with  two  deaths 
(0.28$,  Roux),  or  695  with  four  deaths  (0.51$,  Kiimmell)  have  been 
reported. 

Mortality  after  operations  for  acute  appendicitis.  More 
detailed  consideration  becomes  necessary  in  dealing  with  the  results  of 
removal  of  the  appendix  in  the  presence  of  acute  conditions,  in  conse¬ 
quence  of  the  frequency  with  which  serious  complications  have  already 
developed  when  the  patient  comes  into  the  hands  of  the  surgeon. 

It  may  be  said  that  this  contingency  should  not  have  to  be  taken  into 
account,  but  unless  the  conclusion  that  all  cases  of  appendicitis  are  to 
be  dealt  with  by  immediate  operation  is  generally  arrived  at,  which 
opinion  is  far  from  universally  held  in  this  country,  the  treatment  of 
complicated  cases  will  remain  one  of  the  serious  problems  of  surgery. 
Under  existing  conditions  of  professional  opinion,  the  hospital  surgeon 
or  the  consultant  frequently  sees  cases  of  appendicitis  under  one  of  two 
conditions,  either  to  confirm  a  diagnosis  in  view  of  the  ulterior  procedure 
of  an  ‘  interval  ’  operation,  or  because  the  attack  is  of  unusual  severity 
and  has  developed  serious  peritoneal  complications.  Hence  the  surgeon 
first  comes  into  contact  with  patients  at  the  termination  of  the  second 
or  the  commencement  of  the  fatal  third  day,  far  more  commonly  than 
on  the  first  or  second  days,  when  a  really  ‘  early  ’  operation  can  be  taken 
into  consideration. 

For  a  satisfactory  estimation  of  the  results  of  operations  during  the 
acute  stages,  the  classification  adopted  by  Sprengel  ( Deutsche  Chirurgie, 
Appendicitis,  1906,  p.  569)  is  the  most  convenient.  Thus,  ‘  early  opera¬ 
tions/  those  undertaken  during  the  first  48  hours,  ‘  intermediate 
operations/  those  performed  on  from  the  second  to  the  sixth  day 
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inclusive,  and  ‘  late  operations,’  those  performed  from  the  sixth  day 
onwards. 

Mortality  after  early  operations.  In  this  category  are  included 
two  very,  different  sets  of  cases  from  a  prognostic  point  of  view:  (1) 
those  in  which  the  inflammation  of  the  appendix  is  accompanied  by  no 
more  than  simple  reactionary  changes  in  the  peritoneum,  (2)  those  in 
which  definite  peritoneal  infection  has  already  occurred. 

The  former  class  includes  cases  of  simple  catarrhal  appendicitis,  and 
also  a  considerable  number  of  instances  of  acute  general  gangrene  of 
the  appendix.  The  results  of  appendicectomy  for  either  of  these  con¬ 
ditions  are  almost  as  good  as  those  of  the  interval  operation,  and  their 
inclusion  in  the  general  results  of  early  operations  is  the  main  factor  in 
the  attainment  of  the  low  mortality  experienced  by  surgeons  who  most 
strongly  support  an  active  attitude  in  the  treatment  of  appendicitis  in 
its  acute  stage. 

In  the  early  operation,  peritoneal  infection  does  not  acquire  the 
enormous  importance  it  possesses  for  operations  in  the  intermediate 
stage.  If,  however,  nearly  the  whole  of  the  first  48  hours  have  been 
allowed  to  elapse,  the  area  of  peritoneum  infected  may  be  considerable 
and  the  consequent  systemic  infection  severe,  especially  in  children,  with 
a  corresponding  grave  prognosis. 

Mortality  after  intermediate  operations.  Appendicectomies 
performed  between  the  second  and  seventh  days  of  the  disease  afford 
the  worst  results.  When  peritoneal  infection  is  diffuse,  the  prognosis 
is  affected  both  by  the  duration  of  the  condition  and  the  area  of  the 
peritoneal  cavity  implicated. 

Duration  is  of  importance  as  denoting  the  degree  of  systemic  infec¬ 
tion  reached,  and  it  should  be  borne  in  mind  that  the  general  appearance 
of  patients  in  whom  infection  has  been  in  existence  for  some  days  by  no 
means  always  corresponds  with  the  actual  gravity  of  their  condition. 
The  subjects  may  be  bright-eyed  and  cheerful  and  yet  prove  quite  un¬ 
equal  to  resist  the  sudden  increase  in  toxaemia  which  results  from  ab¬ 
sorption  by  the  freshly  cut  surface  of  the  operation  wound,  and  rapidly 
succumb  after  an  appendicectomy. 

The  extent  of  the  peritoneal  cavity  implicated  is  of  little  less  prog¬ 
nostic  significance  than  the  duration  of  the  infection.  Amongst  my  own 
cases  I  have  separated  those  in  which  the  process  had  not  extended  be¬ 
yond  the  right  half  of  the  abdominal  cavity,  from  those  in  which  the 
affection  had  spread  to  the  left  half,  and  the  percentage  mortality  for 
the  former  is  22  against  77  for  the  latter. 

The  mortality  in  such  cases  necessarily  varies  with  the  ability  of  the 
surgeon,  some  being  as  low  as  2-3^  and  others  running  as  high  as 
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12-15^,  of  course  much  higher  in  the  hands  of  inexperienced  sur¬ 
geons. 

Mortality  after  late  operations.  Appendicectomies  performed 
after  the  sixth  day  have  a  relatively  favourable  prognosis.  This  is 
dependent  on  the  facts  either  that  a  localized  infection  has  to  be  dealt 
with,  or  that  if  diffuse  infection  is  present,  it  is  commonly  the  result  of 
extension  from  a  previously  localized  centre,  and  is  attacked  early  as  far 
as  the  general  infection  is  concerned.  With  regard  to  the  latter  point, 
however,  the  local  condition  may  severely  compromise  the  possibility  of 
dealing  satisfactorily  with  the  recent  diffuse  infection,  and,  moreover,  it 
is  in  cases  of  this  class  that  subseciuent  creeping  extension  of  the  infec¬ 
tion  is  particularly  to  be  feared. 

Mortality  after  operations  for  local  abscess.  The  prognosis 
of  well  localized  suppurations  acquires  especial  interest  from  the  claim 
which  has  been  made  of  their  occurrence  terminating  the  liability  to  fur¬ 
ther  attacks  of  appendicitis,  even  when  treated  by  simple  incision  and 
drainage. 

The  condition  is  liable  to  be  accompanied  by  many  of  the  complica¬ 
tions  of  the  disease  in  general;  thus  of  59  cases  serious  complications 
were  met  with  in  22  (intestinal  obstruction  5,  f?ecal  fistula  6,  spontaneous 
opening  into  the  bladder  2,  and  into  ureter  1,  subdiaphragmatic  abscess 
3,  empyema  3,  cerebral  abscess  1,  pulmonary  abscess  1),  and  7  of  the 
patients  (13.4^)  died. 

Of  the  cases  in  which  the  future  course  has  been  able  to  be  followed, 
23,  or  39.9^,  are  known  to  have  suffered  from  recurrences,  and  in  17  of 
these  the  recurrence  was  accompanied  by  suppuration.  All  the  patients 
were  recommended  to  undergo  an  ‘  interval  ’  operation,  with  the  single 
exception  of  one  case  in  which  the  gangrenous  appendix  was  found 
floating  free  in  the  cavity  of  the  abscess.  In  18  a  subsequent  interval 
operation  was  actually  performed,  and  in  all  an  appendix  was  found 
capable  of  giving  rise  to  further  attacks;  all  recovered. 

Finally,  it  may  be  stated  that  a  general  review  of  the  published  re¬ 
sults  of  appendicectomy  appears  to  show  clearly  that  the  ‘  early  opera¬ 
tion/  if  performed  as  a  routine  procedure,  would  lead  to  the  disappear¬ 
ance  of  practically  the  whole  of  the  complications  ' which  at  the  present 
time  account  for  the  fatalities  which  occur;  further,  that  the  ‘early 
operation  1  may  be  fairly  placed  in  almost  the  same  category  as  regards 
mortality  with  that  performed  during  a  quiescent  interval. 
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OPERATIONS  FOR  INTESTINAL  OBSTRUCTION 

GENERAL  CONSIDERATIONS 

Operations  for  the  relief  of  intestinal  obstruction  are  so  varied  in 
detail  as  to  be  most  conveniently  considered  under  the  special  headings 
corresponding  to  their  nature. 

Indications.  Certain  broad  indications  for  operation  are  common 
to  all  varieties,  such  as  pain,  vomiting,  and  complete  or  incomplete  ob¬ 
struction  to  the  passage  of  flatus  or  faeces,  these  symptoms  being  followed 
by  those  of  intestinal  toxaemia,  often  by  peritonitis,  and,  if  the  condi¬ 
tion  remains  unrelieved,  by  death. 

Preparations  for  operation.  The  condition  of  the  patient  is 
often  bad,  and  in  cases  of  acute  obstruction  especially  the  operations 
are  of  an  k  urgent  ’  nature.  The  first  precaution  should  be  directed  to 
the  temperature  of  the  room  in  which  the  operation  is  to  be  performed, 
which  should  not  be  below  68°  F.  Next,  care  should  be  taken  to  see 
that  the  patient  is  well  clad;  for  this  object  the  limbs  may  be  encased 
in  cotton-wool  and  flannel  bandages,  and  the  table  should  be  kept  warm 
by  hot  bottles  so  arranged  as  to  run  no  risk  of  burning  the  patient. 

Cleansing  of  the  abdominal  wall  should  be  carried  out  with  as  little 
expenditure  of  time  and  exposure  of  the  patient  as  possible,  and  due 
precautions  should  be  taken  during  the  washing  that  the  table  on  which 
the  patient  lies  is  not  soaked.  An  abdominal  apron,  provided  with  an 
opening  opposite  the  site  of  the  wound,  is  an  advantage  in  view  of  the 
hasty  preparation  of  the  skin  which  has  been  possible. 

When  vomiting  is  a  prominent  symptom,  the  stomach  should  be 
washed  out.  This  procedure  avoids  the  risks  attendant  on  aspiration 
of  vomit  which  may  be  imperfectly  ejected  during  the  operation,  and 
relieves  a  stomach  often  objectionably  dilated;  it  is  preferably  carried 
out  prior  to  the  administration  of  the  anaesthetic.  When  the  general 
condition  of  the  patient  is  bad,  especially  if  attended  by  great  abdominal 
distension,  a  hypodermic  injection  of  a  thirtieth  of  a  grain  of  strychnine 
may  be  administered  with  benefit. 

The  most  satisfactory  anaesthetic  is  chloroform,  or  a  mixture  of 
chloroform  and  ether.  When  the  condition  is  such  as  to  warrant  at  the 
most  the  performance  of  an  enterostomy,  local  infiltration  anaesthesia 
may  be  employed,  but  this  method  is  not  convenient  or  advisable  if  more 
extensive  measures  are  contemplated. 
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Operation.  The  foot  of  the  table  should  be  raised,  or  a  modified 
Trendelenburg  position  arranged  which  helps  to  counteract  the  tendency 
of  the  loaded  bowel  to  protrude.  When  the  seat  and  nature  of  the 
obstruction  are  undetermined,  a  paramedian  incision  commencing  just 
above  the  level  of  the  umbilicus,  with  displacement  of  the  rectus,  provides 
the  most  convenient  route  of  access,  and  allows  of  ready  extension  if 
needed. 

When  the  abdomen  is  opened,  distended  coils  of  intestine  are  exposed 
and  tend  to  prolapse,  and  it  is  at  this  period  of  the  operation  that  the 
anesthetization  needs  to  be  deepest.  Care  should  be  taken  to  prevent 
the  escape  of  intestine  at  this  stage,  since  its  exposure  favours  further 
distension  and  an  increase  in  general  shock. 

It  is  most  important  that  the  search  for  the  seat  of  obstruction  should 
be  made  systematically,  otherwise  much  valuable  time  may  be  lost. 
Points  in  the  history  or  local  signs  may  indicate  the  advisability  of 
searching  certain  regions  first,  but  in  the  absence  of  these  the  condition 
of  the  caecum  may  be  best  at  once  determined,  as  distension  or  a  con¬ 
tracted  state  of  this  localizes  the  obstruction  in  the  large  or  small  bowel 
respectively.  If  the  caecum  be  contracted  and  empty,  an  attempt  should 
be  made  to  find  a  collapsed  portion  of  the  small  intestine  in  the  pelvis, 
and  in  the  course  of  this  attempt  the  various  ‘  hernial  openings  ’  may  be 
rapidly  passed  in  review.  If  collapsed  intestine  be  discovered,  the  gut 
should  be  as  rapidly  as  possible  passed  through  the  hands,  an  assistant 
replacing  each  length  of  bowel  as  it  is  drawn  out  by  the  surgeon.  The 
degree  of  distension  of  the  intestine  may  render  this  mode  of  procedure 
impossible,  in  which  case  either  a  considerable  extent  of  the  small  in¬ 
testine  must  be  allowed  to  escape  into  warm  towels,  or  the  intestine  may 
be  unloaded  by  an  enterotomy  (see  p.  686).  The  latter  procedure  is 
preferable,  especially  in  the  presence  of  signs  of  -intestinal  toxaemia. 

If  the  caecum  be  loaded,  the  sigmoid  flexure  must  next  be  examined, 
and  then  the  remainder  of  the  colon.  In  searching  the  large  intestine  it 
is  important  to  bear  in  mind  that  the  gut  on  the  distal  side  of  the  obstruc¬ 
tion  is  occasionally  ‘  ballooned,’  hence  every  effort  must  be  made  to 
localize  the  actual  point  of  obstruction ;  want  of  attention  to  this  rule 
has  occasionally  led  to  the  performance  of  a  colostomy  on  the  distal 
side.  It  is  in  cases  of  obstruction  due  to  malignant  growths  that  this 
phenomenon  is  most  commonly  met  with;  it  resembles  in  nature  the  cor¬ 
responding  condition  of  the  rectum  when  malignant  disease  affects  that 
portion  of  the  bowel. 

If  a  considerable  degree  of  escape  of  distended  bowel  has  been 
inevitable,  its  replacement  may  be  a  matter  of  great  difficulty.  This  may 
be  facilitated  by  evacuation  of  the  contents  of  the  bowel,  or  more 
rapidly  by  the  ‘  towel  method  ’  of  Murphy.  The  exposed  intestine  is 
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covered  by  a  towel,  the  margins  of  which  are  tucked  in  to  the  abdominal 
cavity  around.  The  abdominal  wall  is  now  lifted  on  either  side  al¬ 
ternately  by  an  assistant,  and  by  means  of  pressure  and  manipulation  the 
intestines  are  made  to  re-enter  the  abdominal  cavity.  The  towel  is  with¬ 
drawn  gradually  during  the  progress  of  suture  of  the  abdominal  wound. 
In  less  difficult  cases  an  excellent  broad  metal  retainer  to  insert  during 
the  introduction  of  the  sutures  has  been  devised  by  P.  W.  G.  Sargent 
(see  Fig.  398). 

After-treatment.  Post-operative  vomiting  may  at  first  be  due  to 
the  anaesthetic,  and  then  is  to  be  treated  if  it  continues  by  free  draughts 
of  warm  water,  or  a  tumbler  of  water  containing  a  drachm  of  sodium 
bicarbonate.  The  occur¬ 
rence  of  vomiting  of  this 
class  may  often  be  pre¬ 
vented  by  allowing  the  pa¬ 
tient  to  inhale  a  small 
amount  of  oxygen  until  the 
effects  of  the  anaesthetic 
have  passed  off. 

More  persistent  vomit¬ 
ing  may  be  checked  by 
the  administration  of  half  a 
grain  of  cocaine,  or  five 
minims  of  tinct.  iodi  in  a 

tumbler  of  water.  When  Fig.  398.  Sargent's  Intestine  Retainer. 
the  vomit  continues  to  be 

of  the  offensive  character  existent  before  the  operation,  washing  out  of 
the  stomach  with  warm  water  is  advisable. 

Hypodermic  injections  of  one-sixtieth  of  a  grain  of  strychnine  may 
be  given  to  counteract  shock,  and  these  are  also  useful  when  there  is 
much  abdominal  distension.  Shock  and  thirst  are  to  be  combated  by  the 
administration  of  enemata  of  normal  saline  solution,  one  pint  every  four 
or  six  hours;  in  bad  cases,  especially  those  in  which  intestinal  toxaemia 
is  marked,  continuous  proctoclysis  after  the  method  of  Murphy  is  de¬ 
sirable,  i]/2  pints  being  introduced  during  each  two  hours  (see  p.  848). 

Peristalsis  is  to  be  encouraged  by  the  administration  of  repeated  small 
doses  of  calomel,  a  grain  every  two  hours  until  five  grains  have  been 
taken.  Turpentine  enemata  may  be  useful  to  relieve  distension  and  en¬ 
courage  the  passage  of  flatus;  hypodermic  injections  of  eserine  salycilate 
gr.  Moo  may  be  given  with  the  same  object  in  conjunction  with  a  dose  of 
magnesium  sulphate.  On  the  third  day  a  purgative  is  generally  desir¬ 
able,  and  in  cases  of  intestinal  toxaemia  purgation  may  often  be  com¬ 
menced  earlier. 
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General  results  for  operations  for  intestinal  obstruction. 

The  results  obtained  by  these  operations  up  till  the  present  leave  much 
to  be  desired,  although  a  more  general  appreciation  of  the  necessity 
of  early  operation,  and  of  the  ill-effect  of  delay,  has  been  followed  by  a 
certain  amount  of  improvement. 

The  following  tables  give  the  results  of  400  operations  performed 
for  obstruction  due  to  simple  causes,  and  of  143  performed  to  relieve 
obstruction  occasioned  by  malignant  disease. 

The  operations  represent  the  entire  consecutive  series  performed  in 
a  large  London  hospital  during  the  twenty  years  ending  with  December, 
1907,  and  possess  the  great  advantage  over  any  collection  of  cases  from 
outside  sources  of  including  every  patient  operated  upon,  while  the 
operations  have  been  performed  by  a  number  of  different  surgeons. 

Of  400  patients  operated  upon  for  obstruction  from  simple  causes 
(excluding  external  hernias),  227  died,  or  5 6.7$.  Of  143  patients  suf¬ 
fering  from  obstruction  from  malignant  disease,  92  died,  or  64.3$. 

If  the  cases  operated  upon  during  the  last  five  years  of  the  period  are 
separated,  some  improvement  in  the  results  is  shown. 

Thus,  simple  cases,  155;  died,  70,  or  45.1#.  Malignant  cases,  79; 
died,  48,  or  60.7^. 


Four  Hundred  Cases  of  Intestinal  Obstruction  from  Simple  Causes, 

St.  Thomas’s  Hospital,  1888-1907. 


Nature. 

T  otal. 

Recovered. 

Died. 

Percentage 

mortality. 

Intussusception  . 

202 

109 

93 

46.3 

Volvulus  . 

29 

10 

19 

65-5 

Broad  Peritoneal  Adhesions  . 

60 

24 

36 

60.0 

Cicatricial  Bands  . 

42 

1 1 

31 

73-8 

Mesenteric  Holes  . 

5 

% 

5 

100.0 

Meckel’s  Diverticulum  . . 

22 

8 

14 

63.6 

Adherent  Appendix  . . 

1 

1 

100.0 

Opening  in  Mesocolon  . . 

1 

1 

100.0 

Opening  in  Omentum  . .  . 

1 

1 

Strangulation  in  Retroperitoneal  Fossa. 

1 

1 

100.0 

Properitoneal  Hernia  . .  . 

1 

1 

100.0 

Retroperitoneal  Hernia  . 

1 

1 

Diaphragmatic  Hernia  . 

1 

1 

100.0 

Cicatricial  Stricture  . 

9 

1 

8 

88.8 

Impacted  Gall-stone  . 

5 

1 

4 

80.0 

Faecal  Impaction  . 

1 

1 

Angulation  of  Sigmoid  . 

1 

1 

100.0 

Idiopathic  Dilatation  of  Colon  . 

3 

2 

1 

33-3 

Gangrenous  Ileum,  ?  cause  . 

1 

1 

100.0 

Acute  Obstruction,  ?  cause  . 

9 

3 

6 

66.6 

Uterine  Fibroids  . 

3 

3 

100.0 

Lipoma  of  Sigmoid  . 

1 

1 

400 

173 

227 

56.7 

GENERAL  CONSIDERATIONS 
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One  Hundred  and  Forty-three  Cases  of  Obstruction  consequent  on 

Malignant  Disease,  1888-1907. 


Situation. 

T  otal. 

Recovered. 

Died. 

Ileum  . 

2 

2 

Caecum . 

7 

1 

6 

Ascending  colon  . 

2 

2 

Hepatic  flexure  . 

7 

7 

Transverse  colon  . 

4 

1 

3 

Splenic  flexure  . 

12 

7 

5 

Descending  colon . 

6 

1 

5 

Sigmoid  flexure  . 

67 

22 

45 

Rectum  . 

28 

15 

^3 

Colon,  ?  site  . . 

2 

1 

1 

Stomach  . 

1 

1 

Ovary  . 

2 

1 

1 

Cervix  Uteri  . 

1 

1 

Uterus  . 

i 

1 

Pelvic  Tumour  . 

1 

1 

M3 

5' 

92 

Percentage  mortality,  64.3. 


OPERATIONS  UPON  SPECIAL  FORMS  OF  OBSTRUCTION 

SYMPTOMATIC  OBSTRUCTION 

Indications.  The  commonest  form  is  that  accompanying  peri¬ 
tonitis  consequent  on  infection.  Organic  obstruction  may  also  be  simu¬ 
lated  in  cases  of  injury  to,  or  disease  of,  the  abdominal  viscera.  Thus, 
signs  of  obstruction  may  follow  severe  blows,  retroperitoneal  haemor¬ 
rhage  resulting  from  injury,  fractures  of  the  spine;  the  passage  of  biliary 
or  renal  calculi;  torsion  of  the  testis,  the  pedicle  of  an  ovarian  cyst 
tumour,  or  a  floating  kidney ;  and  acute  pancreatitis. 

Symptomatic  obstruction  characterized  by  great  distension,  some¬ 
times  persisting  for  weeks,  may  be  due  to  hysteria,  comparable  in  its 
nature  to  the  pseudo-paralysis  often  noted  in  the  limbs.  Of  a  similar 
nature  is  the  opposed  condition  of  enterospasm,  especially  liable  to  occur 
in  the  large  intestine. 

Of  these  forms  of  symptomatic  obstruction  operation  on  the  intes¬ 
tine  is  sometimes  indicated  in  the  case  of  peritoneal  infection  (see  p. 
847).  Certain  forms  of  symptomatic  obstruction  are  of  more  impor¬ 
tance  from  the  point  of  view  of  operation,  such  as  those  accompanying 
torsion  of  the  omentum,  and  embolism  or  thrombosis  of  the  mesenteric 
vessels. 

Torsion  of  the  omentum  may  occur  within  the  abdominal  cavity, 
or  in  a  hernial  sac,  in  this  respect  closely  resembling  the  allied  condition 
of  volvulus  of  the  intestine.  The  symptoms  vary;  in  some  cases  the 
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bowels  act,  or  even  diarrhoea  may  be  present;  in  others  flatus  only  is 
passed,  or  obstruction  may  be  absolute.  The  indications  for  operation 
consist  in  pain,  the  presence  of  a  tumour  in  the  abdomen,  or  signs  of 
strangulation  or  incarceration  in  a  hernial  sac.  A  rise  in  the  tempera¬ 
ture  and  pulse  rate  of  moderate  degree  accompanies  these  signs.  Cases 
have  been  operated  upon  usually  on  a  false  diagnosis. 

The  operation  consists  in  the  removal  of  the  twisted  portion  of  the 
omentum,  the  point  which  needs  division  being  frequently  a  more  or  less 
atrophied  pedicle.  When  the  twisted  portion  is  within  a  hernial  sac  the 
omentum  can  be  readily  drawn  down.  In  instances  of  torsion  within 
the  abdomen,  the  paramedian  subumbilical  rectus-sheath  incision  is  the 
best.  In  the  six  cases  of  pure  abdominal  torsion  collected  by  Corner 
and  Pinches  {Trans.  Med.  and  Chir.  Soc.,  1905,  vol.  Ixxxviii,  p.  61 1), 
the  tumour  was  situated  in  the  right  half  of  the  abdomen,  which  fact 
would  clearly  indicate  the  most  suitable  site  of  incision  to  the  operator. 

OBSTRUCTION  DUE  TO  ARTERIAL  EMBOLISM  AND  VENOUS 

THROMBOSIS 

Indications.  The  arrest  of  the  embolus  is  followed  by  a  short  stage 
of  irritation  evidenced  by  increased  peristaltic  activity,  bloody  diarrhoea 
(in  34.7$  of  46  cases,  Wilms,  Path,  und  Klinik  dcs  Darmverschlusses, 
1906,  p.  1 16),  vomiting,  which  in  a  few  instances  has  been  noticed  to  be 
sanious,  and  distension  of  the  abdomen.  These  preliminary  symptoms 
are  followed  by  those  of  absolute  obstruction.  When  the  obstructed 
arterial  branch  is  small  and  a  limited  area  of  the  small  intestine  is 
affected  only,  distension  of  the  affected  coil  and  hardening  of  its  wall 
may  give  rise  to  a  localized  elongated  tumour  which  simulates  an 
intussusception.  When  the  embolus  lodges  in  a  branch  of  the  inferior 
mesenteric  artery,  in  addition  to  bloody  diarrhoea,  tenesmus  and  a 
patent  anus  have  been  observed. 

Signs  of  obstruction  of  a  similar  character  less  frequently  develop  as 
a  result  of  thrombosis  of  the  mesenteric  veins.  The  symptoms  may  be 
somewhat  less  acute,  while  the  history  often  indicates  the  origin  and 
nature  of  the  lesion.  Thus,  ascending  thrombosis  may  follow  inflamma¬ 
tion  about  the  anus,  pelvic  organs,  or  the  appendix;  descending  throm¬ 
bosis  has  been  observed  in  connexion  with  syphilitic  disease  or  cirrhosis 
of  the  liver,  pylephlebitis,  or  operations  on  the  gall-bladder,  bile  ducts, 
duodenum,  or  pancreas.  In  Bradford’s  case  {Trans.  Clin.  Soc.,  1898, 
vol.  xxxi,  p.  203),  the  thrombosis  was  apparently  secondary  to  suppura¬ 
tion  of  the  mesenteric  glands. 

The  occurrence  of  the  above  train  of  symptoms,  whether  due  to 
embolism  or  to  thrombosis,  indicates  the  necessity  of  an  abdominal 
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exploration,  provided  the  general  condition  of  the  patient  warrants  the 
procedure. 

Operation.  The  ideal  procedure  is  an  enterectomy,  in  the  perform¬ 
ance  of  which  the  following  points  are  to  be  borne  in  mind : — 

When  a  definite  tumour  has  been  previously  located,  its  position 
determines  the  most  suitable  level  for  the  incision.  In  the  absence 
of  this  indication  a  paramedian  incision  with  outward  displacement  of 
the  rectus,  starting  from  the  level  of  the  umbilicus,  is  the  most  suitable, 
since  in  the  great  majority  of  instances  the  small  intestine  needs  to  be 
dealt  with. 

On  opening  the  peritoneal  cavity,  blood-stained  fluid  will  probably 
escape  in  early  operations;  in  later  ones  inflammatory  exudation  and 
the  presence  of  lymph  on  the  intestines  are  more  likely.  The  affected 
portion  of  bowel  may  be  bright  red,  ecchymosed,  blue  and  stiff,  or  pos¬ 
sibly  gangrenous,  and  is  usually  readily  palpable.  The  corresponding 
mesentery  is  also  stiff  and  ecchymosed,  or  the  thrombosed  vessels  may 
be  felt. 

Distension  of  the  bowel  is  commonly  a  prominent  feature,  a  matter 
of  great  moment,  since  fouling  of  the  peritoneal  cavity  by  intestinal 
contents  has  occurred  in  a  considerable  proportion  of  the  cases  operated 
upon.  A  preliminary  enterotomy  and  evacuation  of  the  contents  of  the 
bowel  should  therefore  precede  the  performance  of  the  enterectomy  if 
much  distension  exists. 

Sufficient  bowel  should  be  removed  to  ensure  that  the  parts  to  be 
united  receive  a  direct  blood-supply.  In  five  successful  operations  for 
thrombosis  the  length  needing  removal  varied  from  3 to  48  inches, 
and  on  two  occasions  a  Murphy’s  button  was  employed  as  the  means  of 
union. 

In  the  small  intestine  an  axial  union  is  generally  preferable.  In 
the  colon  it  may  be  better  to  unite  the  bowel  by  the  lateral  method,  or 
to  make  a  primary  lateral  anastomosis,  and  then  resect  the  portion  of 
damaged  colon. 

The  patient’s  condition  may  render  it  necessary  to  rapidly  resect 
the  affected  portion  of  intestine,  and  establish  a  temporary  enterostomy 
with  the  aid  of  Paul’s  tubes.  In  the  small  intestine  this  plan  is  naturally 
undesirable,  but  it  may  give  time,  and  tide  the  patient  over  the  imme¬ 
diate  risk. 

Prognosis  and  results.  The  prognosis  depends  primarily  on  the 
length  of  the  gut  implicated;  secondarily,  on  the  general  condition  of 
the  patient,  and  the  time  which  is  allowed  to  elapse  prior  to  the  perform¬ 
ance  of  the  operation.  Haagn  ( Deutsche  Zeitschr.  f.  Chir.,  1908,  vol. 
xcii,  p.  79)  points  out  that  the  most  satisfactory  cases  for  operation 
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are  those  in  which  acute  symptoms  of  obstruction  are  marked,  and  it  is 
in  such  that  the  indications  for  exploration  are  clearest. 

Brunner  ( Deutsche  Zeitsch.  f.  Chir.,  1907,  vol.  lxxxix,  p.  624)  has 
collected  125  cases  of  arterial  thrombosis,  of  which  26  underwent 
operative  treatment,  and  2  only  recovered  (mortality  92.3$).  In  the 
same  paper  89  cases  of  venous  thrombosis  are  collected,  of  which  31 
underwent  operation,  and  4  recovered.  To  these  31  cases  may  be  added 
the  2  successful  ones  recorded  by  Brunner  and  Haagn,  which  reduce 
the  mortality  to  81.8$. 

INTUSSUSCEPTION 

Indications.  Symptoms  of  acute  obstruction,  or,  more  rarely,  of 
intermittent  or  incomplete  obstruction  in  subacute  or  chronic  cases. 
The  following  features  point  to  the  special  nature  of  the  condition 
present : — 

Sudden  pain,  which  may  be  persistent,  but  is  more  commonly  inter¬ 
mittent,  and  of  a  colicky  character.  Vomiting,  at  first  reflex,  which 
later  may  become  continuous.  Even  in  untreated  cases  it  rarely  acquires 
faecal  characters  (25^).  When  active,  vomiting  tends  to  prevent  the 
development  of  distension  and  is  to  some  extent  a  favourable  moment 
both  as  regards  diagnosis  and  treatment.  The  passage  of  blood-stained 
mucus  or  blood  and  mucus  in  the  stools.  This  sign  is  less  constant 
in  enteric  intussusceptions,  and  is  more  frequently  observed  in  adults 
than  in  children.  Chronic  intussusceptions  are  often  accompanied  by 
diarrhoea. 

Examination  of  the  rectum  may  allow  the  apex  of  the  intussusception 
to  be  felt.  In  such  cases  especially  there  may  be  tenesmus.  On  palpa¬ 
tion,  an  elongated  tumour  may  be  felt  in  the  abdomen;  this  sign  is 
fairly  constant,  but  it  must  be  remembered  that  the  tumour  is  often 
palpable  only  during  an  attack  of  enterospasm  and  pain,  when  it  may  be 
felt  to  harden  under  the  hand;  again,  that  the  position  of  the  tumour 
shifts  with  the  advance  of  the  invagination.  This  latter  fact  sometimes 
allows  a  definite  want  of  resistance  in  the  right  iliac  fossa  to  be  deter¬ 
mined  (signe  de  Dance).  Enteric  intussusceptions  are  generally  pal¬ 
pable  in  the  neighbourhood  of  the  umbilicus;  the  other  varieties  in  the 
course  of  the  colon. 

It  is  important  to  bear  in  mind  that  infants  and  children,  the  subjects 
of  intussusception,  are  often  particularly  strong  and  healthy,  and  during 
the  first  twenty-four  hours  they  may  look  remarkably  well,  suffering 
from  pain  only  at  intervals,  while  the  pulse  rate  is  little  quickened. 

An  intussusception  of  any  form  or  variety  demands  an  abdominal 
section  at  the  earliest  possible  moment  after  its  detection.  Treatment 
by  inflation  or  injection  is  always  untrustworthy  and  generally  useless. 
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Operation.  The  most  suitable  site  for  the  abdominal  incision  is 
subumbilical  and  through  the  sheath  of  the  right  rectus  muscle.  The 
muscle  may  be  displaced  either  inwards  or  outwards;  if  the  intussuscep¬ 
tion  be  extensive  the  latter  direction  is  preferable,  since  it  facilitates 
access  to  the  left  half  of  the  abdomen. 

Prior  examination  may  have  determined  the  position  of  the  apex 
of  the  intussusception,  and  in  this  case  it  may  be  dealt  with  at  once. 
If  the  position  of  the  intussusception  has  not  been  able  to  be  defined, 
the  caecum  should  be  first  sought;  if  this  be  absent  from  the  right  iliac 
fossa,  the  colon  must  be  traced,  preferably  from  below  upwards. 

The  apex  of  the  intussusception  having  been  discovered,  it  is  steadily 
passed  backward  by  pressure  exercised  by  the  finger  and  thumb  on  the 
containing  bowel  from  below.  The  early  part  of  this  procedure  is 
easy,  but  gradually  becomes  less  so  as  the  neck  of  the  intussusception  is 
reached.  When  the  difficulty  becomes  pronounced,  the  intussusception 
should  be  brought  into  view,  the  wound,  if  necessary,  being  elongated 
for  this  purpose,  and  the  final  manipulation  should  be  concluded  by  the 
employment  of  sight  as  well  as  touch.  This  part  of  the  procedure  is 
much  facilitated  by  the  envelopment  of  the  compressing  digits  in  a  layer 
of  gauze,  and  the  addition  of  gentle  traction  on  the  intussuscepted  part. 
It  is  at  this  stage  of  the  operation  that  rents  in  the  softened  peritoneal 
covering  of  the  bowel  are  in  greatest  risk  of  being  produced,  both  by 
the  resulting  distension  of  the  intussuscipiens,  and  the  traction  on  the 
fixed  point  at  the  neck.  Such  rents  are  dangerous,  as  liable  to  lead  to 
subsequent  auto-infection,  and  they  also  favour  the  ulterior  formation  of 
adhesions.  Every  effort  must  therefore  be  made  to  avoid  their  produc¬ 
tion,  and  should  they  occur,  the  rents  must  be  repaired  by  the  introduc¬ 
tion  of  fine  sutures. 

When  reduction  is  complete,  the  swollen  and  cedematous  mucous 
membrane,  particularly  the  segments  of  the  ileo-caecal  valve,  may  suggest 
the  presence  of  a  polyp  in  the  interior  of  the  caecum.  The  explanation 
of  this  condition  must  be  borne  in  mind,  since  the  false  impression  pro¬ 
duced  by  it  has  sometimes  led  to  an  unnecessary  exploration  of  the 
interior  of  the  caecum. 

Exploration  of  the  abdomen  and  the  necessary  manipulation  for 
reduction  are  to  be  as  far  as  possible  carried  out  without  unnecessary 
exposure  of  the  intestine — an  important  prognostic  precaution — but  in 
cases  of  difficulty  it  is  preferable  to  allow  some  of  the  abdominal  con¬ 
tents  to  escape  into  warm  towels,  rather  than  to  expend  valuable  time 
and  carry  out  the  manipulation  under  manifest  disadvantage. 

Moynihan  recommends  that  a  few  sutures  should  be  finally  inserted 
to  fix  the  caecum  in  position,  on  the  ground  that  an  abnormal  mobility 
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of  the  caecum  is  responsible  for  the  possibility  of  occurrence  of  extensive 
ileo-caecal  intussusception.  It  may  be  remarked  that  recurrence  of  an 
intussusception  after  operative  reduction  is  a  rare  event,  possibly  in 
part  because  the  strain  to  which  the  bowel  has  been  exposed  does  not 
permit  the  resumption  of  over-active  peristalsis  for  some  time. 

The  last  portion  of  the  intussusception  having  been  douched  with 
saline  solution,  the  bowel  is  replaced  and  the  abdomen  closed.  Rapidity 
of  execution  in  the  case  of  this  operation  is  specially  to  be  desired. 

Difficulties.  i.  Enteric  intussusceptions,  especially  of  more  than 
twenty-four  hours’  standing,  are  less  easy  of  reduction  than  the  other 

varieties;  the  adhe¬ 
sion  of  the  layers  is 
more  pronounced, 
probably  on  account 
of  the  favourable  con¬ 
ditions  offered  by  the 
smooth  even  wall  of 
the  small  intestine  for 
cohesion. 

2.  Reduction  o  f 
the  invagination  may 
prove  impracticable, 
or  the  involved  bowel 
may  b  e  hopelessly 
damaged  by  the  ma¬ 
nipulations  exercised. 

3.  Gangrene  o  f 
the  intussusception 

.  may  have  already  oc¬ 
curred. 

In  either  of  the  two  latter  events  recourse  must  be  had  to  enterostomy 
or  enterectomy.  Enterostomy  is  a  highly  undesirable  alternative,  and 
is  to  be  reserved  for  cases  in  which  the  general  condition  of  the  patient 
forbids  any  but  the  most  rapid  procedure.  If  performed,  a  Paul’s  tube 
should  be  tied  into  either  end  of  the  intestine,  and  secondary  closure 
should  be  attempted  as  soon  as  practicable.  Very  few  patients  survive 
in  whom  this  course  has  to  be  taken. 

In  rare  cases  a  substitute  for  enterostomy  is  to  be  found  in  a  lateral 
anastomosis.  This  can  seldom  be  the  case  in  infants  or  children  suffer¬ 
ing  with  an  acute  intussusception,  since  the  time  needed  for  the  opera¬ 
tion  is  little  less  than  that  needed  for  the  form  of  enterectomy  to  be 
below  described;  moreover,  if  an  anastomosis  be  established  it  runs  the 


Fig.  399.  Enteric  Intussusception  of  Eight 
Days’  Standing.  Gangrene  at  both  the  neck  and 
apex  of  the  intussusception.  Separation  of  the  neck 
has  occurred.  (St.  Thomas’s  Hospital  Museum,  No. 
1203  A.) 
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risk  of  secondary  occlusion  by  further  descent  of  the  intussusception. 
Lateral  anastomosis  may,  however,  rarely  be  indicated  in  cases  of  chronic 
intussusception,  in  which  the  state  of  the  patient  renders  an  enterectomy 
too  dangerous,  and  here  the  objection  depending  on  possible  secondary 
occlusion  is  less  strong.  In  such  cases  an  expectant  attitude  has  been 


recommended,  in  order  to  allow  the 


Fig.  400.  Ileo-cucal  Intussuscep¬ 
tion.  Intussusceptum  gangrenous. 
(St.  Thomas’s  Hospital  Museum,  No. 
1198.) 


possibility  of  spontaneous  separa- 


Fig.  401.  Diagram  illustrating 
Treatment  of  the  Intussusception 
shown  in  Fig.  400  by  the  Jessett- 
Barker  Method. 


tion  of  the  intussusception;  a  safer  course  is  to  await  a  general  improve¬ 
ment  in  the  condition  of  the  patient,  and  then  proceed  to  its  removal. 

Where  the  reduction  of  the  bowel  has  been  practically  completed, 
and  enterectomy  appears  a  necessity,  or  if  the  tissues  of  bowel  beyond 
the  intussusception  itself  have  become  infected  by  extension,  a  resection 
of  the  usual  type  must  be  performed,  with  the  ordinary  treatment  of  the 
mesentery.  An  axial  union  should  be  performed  in  the  case  of  the  small 
intestine,  or  a  lateral  union  with  closure  of  the  free  ends  where  small 
and  large  intestine  are  concerned. 
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Where  removal  of  the  intussusception  is  decided  upon  at  once,  either 
on  account  of  the  initial  difficulty  experienced  in  its  reduction,  or  on 
account  of  the  doubtful  state  of  vitality  of  the  bowel,  the  operation 
conceived  by  Jessett,  and  carried  out  and  perfected  by  Barker,  Rydigier, 
and  others,  is  preferable.  The  principle  of  the  operation  is  founded  on 
the  observation  that  in  some  cases  of  subacute  or  chronic  intussusception 
adhesion  takes  place  at  the  neck,  and  the  intussusception  perishes  and 
is  passed  spontaneously  per  anum.  The  result  attained  by  the  operation 
closely  resembles  that  following  an  enterectomy  by  Maunsell’s  method. 

For  the  performance  of  this  operation  the  neck  of  the  intussusception 
is  drawn  well  forwards,  and  the  normal  gut  clamped  above,  and  if  pos¬ 
sible  below.  If  the  latter  procedure  be  impracticable,  by  reason  of  the 
extent  of  the  intussusception,  the  clamp  must  be  placed  on  the  whole 
mass  and  provisionally  removed  during  the  later  withdrawal  of  the 
intussusception.  The  abdominal  cavity  and  wound  are  protected  by 
gauze  plugs. 

The  entering  gut  is  sutured  to  the  prominent  neck  of  the  ensheathing 
segment,  the  line  of  suture  being  carried  on  to  the  mesentery  in  such 
a  manner  as  to  preserve  the  folds  produced  in  it  by  the  descent  of  the 
intussusception. 

A  longitudinal  incision,  i  or  1^2  inches  in  length,  is  made  into  the 
intussuscipiens  ^4  inch  below  the  neck,  and  from  the  opening  thus 
obtained  the  intussusceptum  is  delivered,  the  lower  clamp  being  provi¬ 
sionally  removed  if  required. 

The  intussusceptum  is  now  drawn  forward,  and  its  base  is  divided 
in  segments,  stitches  through  the  whole  thickness  of  the  wall  of  the  two 
elements  being  introduced  as  the  division  proceeds.  Special  care  is  to 
be  exercised  in  dealing  with  the  mesenteric  margin,  in  order  to  prevent 
any  risk  of  haemorrhage  from  this  part. 

Lastly,  the  longitudinal  incision  in  the  bowel-wall  is  repaired  by  the 
introduction  of  two  tiers  of  sutures,  one  perforating  all  the  coats,  and 
the  superficial  one  of  the  Lembert  type.  Care  should  be  taken  not  to 
include  too  great  an  extent  of  the  bowel-wall,  since  a  transverse  closure 
of  the  wound  is  not  advisable  in  these  cases,  in  consequence  of  the  near 
proximity  of  the  other  line  of  suture. 

4.  Other  complications  may  be  met  with  occasionally.  The  simplest 
is  the  discovery  of  an  intestinal  polyp  as  the  original  cause  of  the  con¬ 
dition ;  much  more  rarely  a  simple  tumour,  such  as  a  lipoma  of  the 
bowel-wall.  In  either  case  the  removal  of  the  tumour  is  indicated, 
a  polyp  being  cut  off  at  its  base  and  the  gap  in  the  mucous  membrane 
repaired  over  the  resulting  gap.  For  this  procedure  a  simple  longi¬ 
tudinal  incision  of  the  bowel-wall  suffices.  For  a  tumour  of  any  size, 
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either  simple  or  of  sarcomatous  nature,  a  type  resection  of  the  affected 
portion  of  intestine  is  recpiired.  A  rare  complication  may  be  the  dis¬ 
covery  of  the  cause  as  a  Meckel’s  diverticulum,  when  the  removal  of  the 
latter  will  be  indicated  after  the  reduction  of  the  intussusception. 

5.  Malignant  growths  of  the  large  bowel  of  the  annular  variety  not 
very  infrequently  become  invaginated.  When  this  occurs  within  the 
abdominal  cavity,  the  case  is  to  be  treated  on  the  lines  which  govern 
the  surgeon  in  dealing  with  such  growths  in  general.  Occasionally, 
however,  tumours  of  the  pelvic  or  sigmoid  colon  descend  to  the  anus,  or 
even  prolapse.  This  accident  may  be  regarded  as  a  happy  one,  since  the 
operation  for  the  relief  of  the  condition  is  one  of  the  easiest  in  connexion 
with  the  intestines.  The  growth  is  well  drawn  down,  and  then  the 
base  of  the  two  thicknesses  of  bowel-wall  is  divided  in  segments,  through 
and  through  stitches  being  introduced  as  the  division  is  proceeded  with. 
When  released  the  line  of  suture  either  re-enters  the  anus  spontaneously, 
or  may  be  readily  replaced.  In  fact,  the  line  of  suture  may  at  once 
rise  far  out  of  the  reach  of  the  finger. 

These  operations  have  been  followed  by  surprisingly  good  results, 
both  immediate  and  remote,  in  spite  of  the  fact  that  any  interference 
with  the  lymphatic  glands  far  from  the  margin  of  the  bowel  is  im¬ 
practicable.  The  mere  fact  of  the  possibility  of  such  free  prolapse  indi¬ 
cates  a  condition  of  the  mesentery  which  renders  it  improbable  that 
extensive  lymphatic  infiltration  has  occurred. 

Prognosis  and  results.  Experience  in  operations  for  intussuscep¬ 
tion  has  clearly  demonstrated  the  importance  of  early  interference,  and 
recorded  statistics  show  that  in  operations  performed  during  the  first 
twenty-four  hours,  the  results  obtained  compare  favourably  with  those 
of  all  other  forms  of  obstruction.  Early  operation  excludes  the  prob¬ 
ability  of  all  the  serious  complications  alluded  to  above,  while  the 
patients  themselves  usually  offer  the  real  advantage  as  subjects  of  being 
perfectly  healthy  up  to  the  immediate  occurrence  of  the  accident.  The 
second  element  of  importance  in  the  prognosis  is  the  relative  time  spent 
in  the  reduction  of  the  intussusception.  There  is  no  doubt  that,  espe¬ 
cially  in  infants,  a  rapid  operation  is  of  the  first  moment,  hence  the 
operator  should  be  careful  to  choose  that  method  which  ensures  to  him 
the  greatest  rapidity  and  involves  the  least  amount  of  intra-abdominal 
manipulation  and  exposure  of  the  intestines. 

The  general  results  of  operations  are  in  fact  good,  and  the  mortality 
which  exists  is  in  great  measure  to  be  ascribed  to  cases  already  com¬ 
plicated  by  the  existence  of  gangrene,  the  supervention  of  peritonitis,  or 
general  toxaemia. 

That  even  the  formidable  operation  of  complete  resection  is  not 
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in  itself  to  be  unduly  feared,  is  shown  by  the  results  obtained  by  von 
Eiselsberg  (Arch.  f.  klin.  Chir.,  1903,  vol.  lxix,  p.  26),  who  records  nine 
recoveries  in  twelve  cases  of  ordinary  intussusceptions  treated  by  exci¬ 
sion;  mortality  25$.  These  results  are  of  course  not  comparable  with 
those  of  resections  performed  for  gangrene,  or  in  toxsemic  patients. 
The  latter  class  of  case  unfortunately  still  depresses  the  percentage  of 
recoveries  obtained  in  General  Hospitals,  and  in  consequence  of  the 
rarity  of  this  condition  amongst  the  children  of  the  better  classes  it  is 
to  hospital  records  alone  that  we  can  look  for  information. 

During  the  years  1888-1908  inclusive,  202  patients  were  consecu¬ 
tively  submitted  to  operation  of  various  forms  at  St.  Thomas’s  Hos¬ 
pital ;  of  these  ninety-three  died,  a  mortality  of.  46.3^.  Of  these  opera¬ 
tions  twelve  consisted  in  resection  with  immediate  union,  of  which 
number  only  two  adults  recovered;  and  fifteen  of  enterostomy  alone,  or 
enterostomy  combined  with  excision,  of  which  number  all  succumbed. 
If  the  latter  twenty-seven  cases  be  subtracted,  the  mortality  for  ab¬ 
dominal  section  combined  with  reduction  is  reduced  to  38.8$. 

If  the  cases  occurring  during  the  last  five  years  of  the  period  are 
considered  alone,  the  numbers  are  slightly  better.  Thus,  of  sixtv-five 
cases,  twenty-three  died,  a  mortality  of  35.3$.  In  this  series  nine 
cases  of  enterostomy,  or  resection,  are  included,  with  only  one  recovery 
(an  adult);  if  these  be  subtracted  we  have  fifty-six  cases  with  fifteen 
deaths,  a  mortality  for  coeliotomy  and  reduction  of  2 6.7$. 

Clubbe  (Brit.  Med.  Jonrn.,  1905,  vol.  i,  p.  1327)  records  100  con¬ 
secutive  operations  with  a  mortality  of  37$.  He  further  divides  these 
cases  into  two  successive  periods,  each  including  fifty,  and  finds  that 
while  in  the  years  1893—1901  the  mortality  was  50$,  in  the  years 
1901-4  the  mortality  was  reduced  to  24$.  Clubbe  ascribes  the  improve¬ 
ment  in  the  later  results  to  the  fact  that  the  patients  came  earlier  under 
observation.  Cuthbert  Wallace  (Clin.  Soc.  Trans.,  1905,  vol.  xxxviii, 
p.  55)  has  recorded  twenty  consecutive  operations  with  a  mortality  of 
20$.  Excluding  cases  in  which  resection  was  necessary,  Wallace’s 
mortality  is  decreased  to  11.11$. 

VOLVULUS 

Indications.  The  indication  for  operation  is  usually  acute  intes¬ 
tinal  obstruction  of  undetermined  nature,  except  in  the  case  of  sigmoid 
or  aecal  volvulus,  where  isolated  distension  of  the  loop  is  often  suffi¬ 
ciently  well  marked  to  allow  a  distinctive  diagnosis  being  made.  The 
latter  cases  also  frequently  give  a  history  of  previous  attacks  of  tem¬ 
porary  obstruction  of  a  similar  character. 

Operation.  The  primary  incision  should  be  subumbilical,  this  be- 
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in g  the  most  suitable  for  dealing  with  either  csecal  or  sigmoid  volvuli 
or  the  exploration  of  the  small  intestine.  If  the  signs  indicate  a  caecal 
or  sigmoid  volvulus  the  incision  may  be  over  the  outer  part  of  the  rectus 
sheath,  and  the  muscle  is  displaced  inwards;  for  cases  of  indeterminate 
cause  the  paramedian  position  with  displacement  of  the  muscle  outwards 
is  preferable. 

The  abdominal  cavity  having  been  opened,  the  volvulus  may  present 
itself  in  several  forms. 

Volvulus  of  the  small  intestine.  1.  In  young  patients,  practi¬ 
cally  the  whole  small  intestine  may  be  implicated,  appearing  black  and 
even  gangrenous.  This  condition  has  most  frequently  been  observed  in 
young  infants,  and  is  accompanied  by  very  acute  symptoms.  In  such 
cases  the  ileal  mesentery  may  be  so  deficient  as  to  give  rise  to  a  much 
narrowed  line  of  attachment  to  the  posterior  abdominal  wall;  or  the 
oecum  having  failed  to  descend  and  travel  to  the  right,  a  similar  nar¬ 
rowed  area  of  fixation  is  present  in  spite  of  the  possible  existence  of  a 
common  mesentery. 

2.  A  local  coil,  or  coils,  only  may  be  implicated.  In  this  case  adhe¬ 
sions  may  be  present,  either  fixing  the  coil  of  intestine  itself,  or  crossing 
the  attachment  of  the  mesentery  in  such  a  manner  as  to  narrow  its 
width.  In  other  instances  no  definite  cause  for  the  torsion  can  be  dis¬ 
covered.  Volvulus  of  local  coils  is  naturally  the  most  common  variety 
met  with  in  connexion  with  hernise. 

When  the  volvulus  is  extensive,  the  ileum  is  always  involved,  some¬ 
times  the  whole  ileum  and  jejunum,  but  never  the  jejunum  alone.  Such 
cases  are  frequently  hopeless,  but  the  treatment  consists  in  the  untwist¬ 
ing  of  the  intestine  from  right  to  left,  and  an  attempt  to  fix  the  upper 
and  lower  extremities  of  the  mesentery  in  such  a  manner  as  to  render 
a  second  torsion  impracticable.  Five  cases  in  which  operation  was  suc¬ 
cessfully  performed  have  been  collected  by  G.  Serda  (La  Riforma  Med., 
1908,  No.  vii,  p.  177). 

When  a  volvulus  affects  a  single  loop  of  small  intestine  the  treat¬ 
ment  depends  upon  the  variety;  if  the  torsion  has  occurred  as  a  result 
of  rotation  around  an  abnormal  adhesion,  or  as  a  result  of  plication  of 
the  mesentery  by  a  band,  simple  division  of  the  latter  is  sufficient. 
Again,  when  a  volvulus  develops  in,  or  in  connexion  with,  a  hernial  sac, 
liberation  of  the  loop  and  extirpation  of  the  sac  is  alone  indicated.  If, 
on  the  other  hand,  no  explanation  of  the  twist  is  to  be  found  in  acquired 
conditions,  the  affected  loop  should  be  resected,  and  an  axial  union  es¬ 
tablished  if  the  state  of  the  patient  and  the  local  condition  of  the  bowel 
permit  this  step. 

Volvulus  of  the  large  intestine.  In  the  large  majority  of  cases, 
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either  the  caecum  or  the  sigmoid  flexure  is  the  segment  implicated. 
More  rarely,  the  ascending  or  transverse  colon.  The  writer  has  had  to 
deal  with  the  latter  condition  by  resection  in  an  umbilical  hernia. 

Caecal  volvulus.  The  caecum  is  absent  from  its  normal  position;  in 
more  than  half  the  cases  it  lies  in  the  lower  abdomen,  but  it  has  been  met 
with  beneath  the  mesentery,  in  the  left  flank,  or  in  contact  with  the 
hepatic  or  splenic  flexures  of  the  colon.  A  long  free  mesentery  to  the 
caecum,  or  caecum  and  ascending  colon,  usually  exists ;  in  other  cases 
the  rotation  appears  to  have  been  due  to  the  overloading  of  acquired 
lateral  pouches  of  the  caecum.  Considerable  distension  of  the  caecum  is 
common,  the  contents  being  in  great  part  gaseous.  A  preliminary  tem¬ 
porary  colotomy  and  evacuation  of  the  contents  allows  the  distended 
loop  to  be  delivered  more  easily,  and  much  facilitates  the  untwisting  of 
the  mesentery  in  a  direction  from  left  to  right.  In  one  case  the  writer 
was,  in  fact,  unable  to  deliver  the  caecum,  which  was  impacted  in  the 
pelvis,  until  this  measure  had  been  undertaken.  A  firm  palpable  band 
is  frequent,  passing  from  below  to  the  point  in  the  ascending  colon 
marking  the  distal  extremity  of  the  loop;  this  is  formed  by  the  meso¬ 
colon. 

The  rotation  having  been  corrected,  the  caecum  should  be  fixed  as 
nearly  in  its  normal  position  as  possible.  In  some  instances  this  may  be 
high,  as  the  caecum  has  never  descended  to  its  proper  level,  although 
provided  with  an  abnormally  long  mesentery.  . 

Fixation  may  be  by  a  few  sutures  passing  from  the  bowel  itself  to 
the  abdominal  wall,  but  if  the  mesentery  is  very  long  it  is  better  to 
plicate  this  on  its  right  aspect,  or  to  stitch  the  mesentery  to  the  parietal 
peritoneum.  Corner  and  Sargent  recommend  plication  of  the  caecum 
itself  in  some  cases. 

* 

Sigmoid  volvulus.  The  distended  coil  may  lie  in  any  part  of  the 
abdomen,  but  most  commonly  it  passes  obliquely  upwards  and  to  the 
right.  Its  dimensions  may  be  enormous.  As  in  caecal  volvuli,  evacua¬ 
tion  of  the  contents  is  advisable  prior  to  making  an  attempt  to  untwist 
the  loop.  When  the  bowel  has  been  emptied  the  rotation  necessary  is 
easily  effected,  and  the  question  arises  as  to  what  measures  must  be 
taken  to  prevent  a  recurrence. 

Sigmoid  volvulus  is  particularly  the  form  in  which  chronic  distension 
of  the  bowel  and  consequent  great  elongation  of  the  loop  take  the  main 
causative  position.  This  chronic  distension  may  depend  on  simple  con¬ 
stipation;  it  may  be  a  part  of  a  general  neurosis,  as  in  hysterical  subjects; 
or  of  a  local  condition  due  to  some  imperfection  in  the  nerve-supply,  as 
in  the  congenital  dilatation  of  the  colon.  The  chief  measures  which 
have  been  employed  to  prevent  recurrence  are  fixation  of  the  loop,  lateral 
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anastomosis  at  the  base  of  the  loop,  and  removal  of  the  loop.  Each 
and  all  have  proved  themselves  unsatisfactory. 

Fixation  of  the  loop  may  be  to  the  abdominal  wall  in  the  iliac  region, 
or  an  attempt  to  limit  its  mobility  may  be  made  by  suturing  the  left 
aspect  of  the  mesentery  to  the  parietal  peritoneum.  Fixation  of  the  loop 
to  the  abdominal  wall  does  not  suffice  to  prevent  future  distension;  in  one 
case  of  the  writer’s,  a  woman  of  fifty,  in  spite  of  this  measure,  the 
sigmoid  flexure  a  year 
later  was  sufficiently  dis¬ 
tended  to  reach  the  liver, 
and  obstruction  again  de¬ 
veloped. 

Lateral  anastomosis  at 
the  base  of  the  loop  is 
dangerous;  in  two  cases 
of  the  writer’s  this  was 
followed  by  recurrent  tor¬ 
sion,  once  within  a  week, 
and  once  at  the  end  of 
twelve  months.  In  a 
third  case,  of  megacolon 
in  a  boy  of  five,  the  anas¬ 
tomosis  has  been  a  suc¬ 
cess,  the  patient  remain¬ 
ing  well  at  the  end  of  five 
years.  Lastly,  as  to  re¬ 
moval  of  the  loop,  the 
writer  has  twice  per¬ 
formed  this,  once  with 
success;  in  the  second 
case  dilatation  of  the  dis¬ 
tal  segment  slowly  de¬ 
veloped,  a  large  sac  being 
formed  by  the  pelvic 
colon,  which  again  gave 
rise  to  obstruction  (see 
Fig.  402). 

This  experience  shows 
that  except  in  cases  of  re¬ 


Fig.  402.  Dilatation  of  the  Distal  Seg¬ 
ment  of  the  Pelvic  Colon,  subsequent  to  the 
Removal  of  the  Sigmoid  Flexure  and  Union 
by  Lateral  Approximation.  The  proximal  seg¬ 
ment  retains  its  normal  size,  and  the  projecting 
closed  end  is  unaltered. 


cent  sigmoid  volvulus 

with  a  single  loop,  all  existing  modes  of  treatment  are  unsatisfactory. 
In  fact,  a  simple  colostomy  and  drainage  of  the  dilated  loop  may  be  as 
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satisfactory  as  any  of  the  more  radical  methods  when  a  large  loop 
exists. 

In  cases  of  volvulus,  whether  of  the  large  or  small  intestine,  in  which 
the  general  state  of  the  patient  or  the  local  conditions  are  bad,  resection 
of  the  loop  combined  with  an  enterostomy  is  indicated. 

In  connexion  with  sigmoid  volvulus  may  be  mentioned  the  condition 
in  which  a  long  sigmoid  loop  rises  into  the  abdomen  and  the  upper 
part  again  falls,  compressing  in  the  angle  a  coil,  or  coils,  of  small  in¬ 
testine.  When  possible,  the  loop  should  in  such  cases  be  resected. 

What  has  been  said  above  as  to  sigmoid  volvulus  applies  with  equal 
force  to  the  treatment  of  obstruction  due  to  congenital  hypertrophic 
dilatation  of  the  colon,  but  in  these  cases  it  must  be  borne  in  mind 
that  a  simple  colostomy  opening  in  the  sigmoid  colon  may  fail  to  act 
if  the  entire  colon  be  involved  in  the  condition. 

Prognosis  and  results.  The  mortality  after  operations  for 
volvulus  is  high,  and  highest  in  cases  of  volvulus  of  the  small  intestine. 
Of  the  29  cases  contained  in  the  St.  Thomas’s  series  19  died,  a  mortality 
of  65.5^.  The  cases  were  distributed  as  follows:  sigmoid  flexure  9, 
c?ecum  8,  ascending  colon  5,  small  intestine  7.  The  operations  per¬ 
formed  were — untwisting  and  fixation :  sigmoid  7  with  2  deaths,  caecal 
4  with  3  deaths,  ascending  colon  2  with  2  deaths,  small  intestine  5  with  5 
deaths.  Untwisting  alone:  caecal  1,  fatal;  caecoplication  1,  recovery. 
Primary  resection  and  reunion  of  bowel:  sigmoid  1,  small  intestine  1; 
both  recovered.  Resection  and  enterostomy:  caecal  3,  small  intestine  1; 
all  four  fatal. 

Corner  and  Sargent  (St.  Thomas’s  Hospital  Rep.,  1903,  vol.  xxxii, 

p.  413)  state  that  of  40  cases  of  caecal  volvulus  collected  by  them, 

and  in  which  operations  were  performed,  21  died,  a  mortality  of  52.5$. 

« 

OBSTRUCTION  PRODUCED  BY  INTRAPERITONEAL  ADHESIONS 

Indications.  Obstruction  by  the  action  of  adhesions  may  be  of  the 
most  acute  form,  especially  when  of  the  nature  of  a  strangulation  be¬ 
neath  a  band.  When  the  adhesions  are  of  the  broad  form,  or  multiple, 
complete  obstruction  may  only  follow  a  period  of  variable  length  during 
which  signs  of  chronic  obstruction  have  been  noticed. 

A  history  of  previous  peritonitis,  accompanying  inflammation  of  the 
gall-bladder,  vermiform  appendix,  or  the  female  generative  organs;  a 
history  of  tuberculous  peritonitis,  a  severe  attack  of  enteric  fever,  or 
the  presence  of  an  old  hernial  sac  may  aid  in  indicating  the  existence  and 
also  the  locality  of  adhesions.  In  other  cases  similar  information  may 
be  afforded  by  the  presence  of  a  scar  in  the  abdominal  wall,  the  result 
either  of  injury  or  a  previous  surgical  operation. 


OPERATIONS  UPON  SPECIAL  FORMS  OF  OBSTRUCTION  825 

The  site  of  the  adhesions  may  further  be  indicated  in  the  early  stages 
of  obstruction  by  the  position  of  the  initial  pain,  the  existence  of  local¬ 
ized  tenderness  and  rigidity,  and  in  conjunction  with  these  signs  evidence 
of  distension  of  a  circumscribed  length  of  bowel  and  increased  local 
peristalsis. 

Operation.  The  site  of  the  incision  in  the  abdominal  wall  is  fre¬ 
quently  indicated  by  the  history,  or  local  signs;  in  the  absence  of  re¬ 
liable  evidence  of  this  character,  the  paramedian  subumbilical  incision 
with  displacement  of  the  rectus  muscle  outwards  should  be  chosen. 

When  the  abdomen  has  been  opened  the  search  for  the  point  of 
obstruction  is  governed  by  definite  lines:  (1)  If  the  history  or  the  local 
signs  have  indicated  a  special  region  this  should  be  first  explored.  (2) 
If  this  be  not  the  case,  the  pelvis  should  first  be  investigated  in  the  hope 
of  discovering  a  collapsed  portion  of  the  small  bowel.  If  this  be  found, 
the  gut  is  rapidly  passed  through  the  fingers,  each  length  being  replaced 
as  a  further  is  brought  out  until  the  source  of  obstruction  is  reached. 
(3)  If  the  caecum  be  distended,  the  sigmoid  flexure  is  first  sought,  and 
should  the  latter  prove  collapsed,  the  incision  must  be  prolonged  some¬ 
what,  to  give  ample  space  for  the  introduction  of  the  hand  for  explora¬ 
tion  of  the  upper  half  of  the  abdomen  and  remaining  segments  of  the 
colon. 

The  obstructing  adhesion  discovered,  it  is  dealt  with  according  to 
necessity. 

Cord  adhesions  may  pass  between  neighbouring  coils,  between  coils 
and  the  solid  viscera,  between  the  gut  and  the  mesentery,  or  between 
the  intestine  and  the  parietal  peritoneum.  They  should  be  divided  be¬ 
tween  two  pairs  of  artery  forceps,  and  then  ligatured  at  the  base,  and 
any  projecting  free  portion  removed. 

Broad  adhesions  are  dealt  with  somewhat  differently;  if  recent  they 
are  most  suitably  separated  by  gentle  pressure  with  the  fingers  covered 
with  a  piece  of  gauze,  and  if  there  appears  to  be  a  chance  of  reabsorp¬ 
tion  it  is  well  to  separate  any  adhesions  which  come  into  view.  When 
the  adhesions  are  old  and  of  firm  cicatricial  tissue,  it  is  not  advisable  to 
separate  more  than  appear  to  be  necessary  to  relieve  the  obstruction 
The  actual  process  of  separation  involves  risk  to  the  integrity  of  the  in¬ 
testine,  the  knife  or  scissors  often  needing  to  be  employed,  and  the  bleed¬ 
ing  from  the  torn  surface  may  be  difficult  to  control.  Lastly,  the  raw 
surfaces  are  practically  certain  to  acquire  new  connexions,  probably  with 
the  development  of  two  adhesions  in  the  place  of  the  one  temporarily 
separated. 

Difficulty  in  dealing  with  the  adhesions  may  arise  from  the  degree 
of  distension  of  the  bowels  present.  Under  these  circumstances  the 
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contents  of  the  bowel  should  be  evacuated  by  enterotomy  (see  p.  687). 
This  procedure  renders  extensive  evisceration  unnecessary,  and  much 
diminishes  the  immediate  risk  of  the  operation.  Pelvic  adhesions  often 
give  rise  to  the  greatest  manipulative  trouble;  considerable  advantage 
in  dealing  with  these  may  be  gained  by  placing  the  patient  in  the  Tren¬ 
delenburg  position. 

In  cases  of  very  acute  strangulation,  or  when  the  patient  comes  to 
the  operating  table  at  a  late  date,  simple  freeing  of  the  adhesions  may 
not  suffice,  since  the  bowel  may  already  be  gangrenous,  under  which 
circumstance  an  enterectomy  may  be  necessary. 

In  other  cases  the  condition  may  be  too  bad  to  allow  of  an  enterec¬ 
tomy  being  undertaken,  and  an  enterostomy  must  be  performed.  The 
artificial  anus  will  usually  be  made  at  the  seat  of  obstruction,  but  if 
there  is  reason  to  believe  that  the  obstruction  is  not  due  to  strangulation, 
and  this  is  especially  likely  to  be  the  case  with  recent  inflammations, 
a  temporary  enterostomy  above  the  seat  of  obstruction  may  be  the 
safest  procedure.  An  enterostomy  serves  to  tide  the  patient  over  until 
the  toxaemia  secondary  to  the  obstruction  has  been  sufficiently  removed 
to  allow  a  more  extensive  procedure  being  performed  with  safety,  and 
minimizes  the  risks  of  the  immediate  operation. 

Multiple  adhesions,  especially  such  as  are  met  with  in  tuberculous 
peritonitis,  are  often  too  extensive  to  be  dealt  with  by  separation,  and 
the  arrangements  of  the  matted  coils  too  intricate  to  allow  a  resection 
to  be  performed  with  safety.  In  such  cases  lateral  entero-anastomosis 
is  the  most  suitable  method,  and  more  than  one  intercommunication 
may  be  desirable.  Entero-anastomosis  is  also  the  only  resource  in  cases 
of  adhesion  of  the  intestine  to  inoperable  morbid  growths.  A  single 
knotted  mass  formed  by  intestine  which  has  lain  in  an  old  hernial  sac 
may,  on  the  other  hand,  be  resected  with  advantage. 

Prognosis  and  results.  In  spite  of  the  comparative  simplicity  of 
the  operations  for  separation  of  adhesions,  the  form  of  obstruction  due 
to  this  cause  is  a  remarkably  fatal  one.  That  this  in  considerable  meas¬ 
ure  depends  on  too  tardy  interference  cannot  be  denied,  but  in  many 
instances,  particularly  those  dependent  on  internal  strangulation,  the 
degree  of  early  toxaemia  is  striking.  Of  102  cases  of  obstruction  from 
adhesions  treated  by  operation  at  St.  Thomas’s  Hospital  between  1888 
and  1907,  64  died,  a  mortality  of  62.7$.  In  60  of  the  cases  broad 
adhesions  were  the  cause,  with  a  mortality  of  60^;  in  42  band  adhesions, 
with  a  mortality  of  73.8^.  The  best  results  are  obtained  in  internal 
strangulations  attacked  early,  and  in  recent  broad  adhesions  such  as 
follow  on  operations,  or  develop  in  connexion  with  appendical  abscesses. 
In  the  latter  form  early  recurrence  sometimes  takes  place.  In  any  case 
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in  which  numerous  old  adhesions  exist,  recurrence  of  the  trouble  at 
some  future  date  is  not  uncommon,  and  such  attacks  of  obstruction  may 
be  many  times  repeated. 

OBSTRUCTION  BY  ADHERENT  VERMIFORM  APPENDIX 

This  is  not  very  uncommon;  it  partakes  in  one  character  with  the 
form  next  to  be  described,  vis.  that  a  double  source  of  danger  may  exist 
in  gangrene  of  the  constricting  tube  as  well  as  of  the  constricted  portion 
of  intestine.  This  danger  is,  however,  in  some  cases  eliminated  by  the 
fact  that  the  constricting  appendix  has  previously  undergone  a  process 


Fig.  403.  Strangulation  of  a  Loop  of  Intestine  by  a  Vermiform  Appen¬ 
dix.  The  tip  of  the  appendix  is  adherent  to  the  mesentery  at  the  site  of  a  soft¬ 
ened  mesenteric  gland.  H.  B.  Robinson’s  case.  (St.  Thomas’s  Hospital  Museum , 
No.  1287  a). 

of  obliteration;  while  in  others,  either  only  a  cicatricial  band  passing 
from  the  tip  of  the  appendix  is  concerned  in  the  strangulation,  or  the 
band  causes  obstruction  by  tension  and  kinking,  and  not  by  encircling 
the  affected  portion  of  intestine. 

Operation.  The  operative  treatment  differs  from  that  of  cicatricial 
bands  only  in  the  fact  that  removal  of  the  appendix  by  the  ordinary 
method  should  form  a  part  of  the  operation  for  the  relief  of  the  ob¬ 
struction. 

OBSTRUCTION  BY  AN  ADHERENT  MECKEL’S  DIVERTICULUM 

This  persistent  remnant  of  the  omphalo-mesenteric  duct  is  found  in 
some  2</e  of  all  subjects,  but  much  more  frequently  in  male  subjects 
(86-14,  Hilgenreiner). 
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Indications.  Half  the  patients  are  children  or  young  adults  under 
twenty  years  of  age,  but  obstruction  from  this  cause  is  met  with  much 
later.  A  history  of  previous  temporary  attacks  of  obstruction  often 
exists;  this  is  probably  particularly  the  case  when  the  diverticulum  itself 
is  the  strangulating  agent  and  not  a  band  passing  from  it,  since  the 
diverticulum  forms  a  comparatively  soft  and  broad  constricting  ring, 
and  the  engaged  intestine  may  escape  with  changes  in  the  position  of  the 
patient  and  of  the  abdominal  contents.  For  the  same  reason  the  symp- 


Fig.  404.  Strangulation  by  a  Meckel’s  Diverticulum.  A  group  of  coils 
of  small  intestine  encircled  and  strangulated  by  a  Meckel’s  diverticulum,  the 
distal  end  of  which  is  attached  to  the  mesentery.  (St.  Thomas’s  Hospital 
Museum,  No.  1282.) 

toms  of  obstruction  may  be  comparatively  mild.  When  the  patient  is 
seen  early  local  distension  and  peristalsis  may  be  detected,  and  local  ten¬ 
derness  just  above  McBurney’s  point  may  be  elicited.  In  a  considerable 
number  of  instances  an  abnormal  degree  of  scarring  at  the  umbilicus 
exists. 

Operation.  A  paramedian  subumbilical  incision,  with  outward  dis¬ 
placement  of  the  rectus,  is  the  best,  since  the  point  of  origin  of  the 
diverticulum  from  the  ileum  is  usually  within  thirty  inches  of  the  ileo¬ 
colic  valve. 
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In  carrying  out  the  exploration  several  points  should  be  kept  in 
mind.  (1)  The  probable  seat  of  origin  of  the  diverticulum.  (2)  The 
position  of  its  distal  attachment.  This  is  most  frequently  to  the  mesen¬ 
tery,  somewhat  less  so  to  the  umbilical  cicatrix,  and  rarely  to  the  intes¬ 
tine.  With  a  mesenteric  attachment  the  strangulated  coil  may  lie  deeply; 
when  the  attachment  is  to  the  intestine  the  obstruction  may  be  due  to 
kinking.  (3)  The  varieties  of  arrangement  which  may  be  present. 
Thus,  the  tube  varies  in  length  from  2  to  4  to  8  inches;  its  calibre  may 
equal  that  of  the  ileum  itself,  or  be  small  or  irregular.  A  mesentery 
may  be  present  ;  this  may  be  complete  with  a  thick  fibrous  margin,  repre¬ 
senting  the  original  omphalo-mesenteric  artery.  In  other  instances  the 
mesenteric  fold  atrophies  and  disappears,  leaving  the  fibrous  cord  unat¬ 
tached  to  the  diverticulum,  but  retaining  its  original  position;  or  both 
mesentery  and  tube  may  have  disappeared,  leaving  the  vestigial  fibrous 
cord  alone.  (4)  The  nature  of  the  obstruction  is  not  in  all  cases  a 
strangulation;  in  a  minor  proportion  of  instances  tension  by  the  diver¬ 
ticulum  may  produce  kinking  and  valvular  obstruction  of  the  bowel, 
while  tension,  invagination,  prolapse,  and  secondary  stenosis  of  the  in¬ 
testine  have  all  been  observed.  (5)  In  some  instances  signs  of  obstruc¬ 
tion  appear  to  develop  secondarily  to  an  acute  inflammation  of  the 
diverticulum  resembling  the  corresponding  condition  of  appendicitis. 

Examination  of  the  lower  end  of  the  ileum  and  the  umbilical  region 
of  the  anterior  abdominal  wall  is  the  first  step  in  the  exploration  ;  if  the 
search  here  proves  unsatisfactory,  a  certain  degree  of  evisceration  may 
be  necessary  to  expose  the  seat  of  obstruction.  When  the  diverticulum 
has  been  localized  it  is  usually  necessary  to  separate  one  extremity, 
preferably  the  distal,  in  order  to  free  the  strangulated  bowel.  If  this 
attachment  be  to  the  umbilicus,  the  same  precautions  must  be  taken 
as  if  the  bowel  required  to  be  opened,  since  a  lumen  may  exist  up  to  the 
actual  point  of  termination.  When  the  obstructing  agent  is  formed  by 
the  band  already  alluded  to,  simple  division  between  clamp  forceps 
suffices. 

The  distal  attachment  freed,  the  engaged  bowel  is  examined,  and  if 
in  good  condition  replaced.  The  coil  of  intestine  from  which  the  diver¬ 
ticulum  springs  is  then  drawn  out  of  the  belly  and  clamps  are  applied, 
either  a  proximal  and  distal  one,  or,  where  a  long  mesentery  exists,  one 
long  clamp  may  be  applied  across  the  base  of  the  loop.  The  cavity 
and  margins  of  the  abdominal  wound  are  protected  by  plugs  and  the 
diverticulum  removed. 

Removal  is  best  effected  by  the  application  of  Kochers  crushing 
clamp  to  the  base,  as  in  removing  an  appendix.  The  resulting  stump 
is  ligatured,  and  sunk  by  the  introduction  of  a  continuous  Lembert’s  or 
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mattress  suture,  passed  in  the  transverse  axis  of  the  bowel.  If  the  clamp 
be  not  to  hand,  the  base,  if  small,  may  be  crushed  with  an  artery  forceps 
and  similarly  treated. 

When  the  diverticulum  is  inflamed  and  stiffened,  the  clamp  method 
is  inapplicable,  and  it  is  preferable  to  incise  the  serous  and  muscular 
coats  and  raise  them  either  as  a  circular  cuff  or  in  two  flaps.  The  mucous 
membrane  is  then  ligatured,  and  the  defect  sutured  as  above  described. 
Should  the  condition  of  the  mucous  membrane,  or  the  width  of  the  base 
of  the  diverticulum,  preclude  the  use  of  the  ligature,  the  opening  must 
be  closed  by  two  tiers  of  sutures  passed  in  the  transverse  axis  of  the 
bowel. 

Complications  in  the  performance  of  the  operation  may  depend  either 
on  the  condition  of  the  bowel  or  of  the  diverticulum  itself.  Strangula¬ 
tion  may  have  resulted  in  gangrene  of  the  included  loop;  in  this  case 
an  enterectomy  will  be  indicated,  unless  the  general  condition  of  the 
patient  should  be  such  that  the  performance  of  a  temporary  enterostomy 
alone  can  be  entertained.  If  the  condition  has  commenced  with,  or  re¬ 
sulted  in,  inflammation  of  the  diverticulum  itself,  the  latter  may  readily 
tear  and  give  exit  to  highly  infective  material,  or  a  condition  of  gan¬ 
grenous  cellulitis  may  have  extended  to  the  ileum.  The  latter  condi¬ 
tion  may  demand  an  extensive  resection  such  as  is  occasionally  required 
in  cases  of  gangrenous  hernia. 

Prognosis  and  results.  The  prognosis  depends  upon  the  date  at 
which  the  operation  is  undertaken,  and  upon  the  nature  of  the  obstruc¬ 
tion.  The  chief  cause  of  mortality  is  peritoneal  infection,  which  in  cases 
of  strangulation  or  inflammatory  conditions  may  have  already  developed 
on  the  second  or  third  day.  The  local  complications  already  alluded 
to  also  obviously  depend  on  the  flux  of  time,  and  operation  is  not  to  be 
held  responsible  for  deaths  from  such  causes.  Of  twenty-two  operations 
performed  at  St.  Thomas’s  Hospital  between  1887  and  I9°8>  eight  were 
successful,  a  mortality  of  63.6^  occurring,  which  is  1$  higher  than  that 
observed  in  all  the  cases  of  obstruction,  excluding  malignant  cases  and 
external  hernia.  In  Hilgenreiner’s  {Beit.  z.  klin.  Chir 1902,  vol. 
xxxiii,  p.  177;  also  vol.  xl,  p.  69)  102  collected  cases  the  mortality 
amounted  to  71.5$. 

Strangulation  by  the  Fallopian  tube,  or  by  a  long  pedicle 
of  an  ovarian  cyst,  has  been  occasionally  observed.  The  portion  of 
intestine  included  may  be  small  gut,  as  in  Fagge’s  cases,  or  the  sigmoid 
flexure.  In  the  latter  instance  isolated  distension  of  the  loop  may  give 
rise  to  a  diagnosis  of  sigmoid  volvulus.  In  such  a  case  of  the  author’s 
the  cyst,  having  risen  into  the  abdomen  from  the  left  ovary,  crossed 
the  base  of  the  sigmoid  flexure  from  right  to  left,  and  descended  into 
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the  pelvis,  where  it  became  impacted.  The  first  step  consisted  in  enter- 
otomy  for  evacuation  of  the  contents  of  the  sigmoid,  followed  by  punc¬ 
ture  of  the  cyst;  the  latter  was  readily  lifted  from  the  pelvis,  the  intes¬ 
tine  freed,  and  the  emptied  cyst  was  then  removed. 

Intestinal  obstruction  due  to  the  presence  of  ovarian  tumours  is 
much  more  commonly  the  result  of  intestinal  adhesion  to  cysts  which 
have  become  inflamed  or  of  which  the  pedicle  has  undergone  torsion. 

OBSTRUCTION  DUE  TO  STRANGULATION  IN  ABNORMAL  OPENINGS 
IN  THE  MESENTERY,  OMENTUM,  AND  BROAD  LIGAMENTS 

Indications.  These  forms  of  obstruction  are  rare,  and  the  indica¬ 
tions  for  operative  treatment  are  usually  signs  of  an  acute  nature  calling 
for  abdominal  exploration. 

Operation.  Apertures  in  the  mesentery  are  discovered  by  ab¬ 
dominal  exploration,  and  the  treatment  consists  in  delivering  the  bowel 
and  closing  the  adventitious  opening.  Should  the  constricting  margin 
require  incision,  the  latter  should  be  radial  in  the  course  of  the  main 
vessels.  Experience  has  shown  that  the  constriction  in  these  cases  is 
usually  not  very  severe  in  character.  Thus,  in  Stabb’s  case  (St. 
Thomas’s  Hospital  Reports ,  1891,  vol.  xxi,  p.  174)  two  separate  loops 
of  intestine,  one  5  inches  long,  and  a  second  10  inches  long,  situated  30 
and  64  inches  from  the  ileo-colic  valve  respectively,  were  readily  with¬ 
drawn  from  the  circular  opening  in  the  mesentery.  The  strangulated 
bowel  and  corresponding  mesentery  were  only  slightly  nipped,  in  spite 
of  the  fact  that  the  symptoms  had  been  very  acute.  In  Howard  Marsh’s 
case  (Brit.  Med.  Journ.,  1888,  vol.  i,  p.  1157)  again,  the  intestine  was 
released  after  stretching  the  yielding  margin  of  the  ring  with  the  finger¬ 
nail. 

Apertures  in  the  omentum,  either  traumatic  or  developed  in  con¬ 
nexion  with  disease  of  the  omentum,  may  give  rise  to  strangulation,  but 
their  treatment  calls  for  no  special  attention. 

Apertures  in  the  broad  ligament  are  rare  sites  of  strangulation.  In 
the  cases  described,  a  similar  slight  degree  of  constriction  to  that  ob¬ 
served  with  mesenteric  apertures  has  been  noted. 

Prognosis  and  results.  During  the  twenty  years  ending  with  1907 
5  cases  of  strangulation  in  mesenteric  apertures,  4  in  the  classic  situa¬ 
tion  near  the  ileo-colic  junction,  and  1  secondary  to  tuberculous  disease  in 
the  transverse  mesocolon,  were  admitted  into  St.  Thomas’s  Hospital. 
Of  these  1  died  before  operation  could  be  undertaken;  the  other  4  suc¬ 
cumbed  after  operation,  1  needing  resection  of  gangrenous  gut.  Prutz 
(‘  Die  angebornen  Lucken  und  Spalten  des  Mesenteriums,’  Deutsche 
Zeitsch.  f.  Chir.,  1907,  vol.  lxxxvi,  p.  399)  has  collected  18  cases  treated 
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by  operation,  of  which  13  died  (72.2$).  Of  6  cases  of  strangulation  in 
broad-ligament  gaps  collected  by  Wilms  (loc.  cit.,  p.  362)  1  only  re¬ 
covered. 


HERNIA  INTO  THE  RETROPERITONEAL  POUCHES 

From  an  operative  point  of  view  these  herniae  may  be  divided  into 
two  series,  an  upper  and  a  lower.  The  first  group  includes  hernia 
through  the  foramen  of  Winslow  and  the  various  fossae  in  the  region  of 
the  duodenum  and  root  of  the  mesentery;  the  second  group,  those  into 
the  fossae  around  the  caecum,  the  intersigmoid,  and  the  rare  hernia  into 
Douglas’s  pouch. 

Upper  series.  These  herniae  possess  some  special  features  in  com¬ 
mon :  they  are  commonly  large;  they  belong  to  the  category  in  which 
recurring  temporary  attacks  of  obstruction  are  not  rare;  they  give  rise 
to  somewhat  characteristic  localized  distensions  of  the  abdomen  in  the 
upper  and  central  areas,  and  they  are  to  be  explored  when  diagnosed  or 
suspected  by  an  incision  giving  access  to  the  epigastric  and  umbilical 
regions. 

The  indications  for  operation  are  those  of  acute  obstruction  of  the 
small  intestine,  although  in  the  hernise  into  the  foramen  of  Winslow  the 
colon  may  be  affected. 

Herniae  into  the  lesser  sac  of  the  peritoneum.  The  most  common 
form  is  that  in  which  the  neck  of  the  sac  is  formed  by  the  foramen  of 
Winslow.  The  contents  consist  most  frequently  of  coils  of  small  intes¬ 
tine,  but  both  small  and  large  intestine  have  been  included,  also  large 
intestine  alone.  The  contents  of  the  hernia  may  be  confined  to  the 
normal  limits  of  the  sac,  or  they  may  extend  into  unobliterated  portions 
of  the  spaces  between  the  layers  of  the  gastro-hepatic  or  gastro-colic 
omenta,  or  even  secondarily  penetrate  one  of  these  layers  from  within 
to  re-enter  the  main  peritoneal  cavity. 

Operation.  In  the  exploration  of  a  hernia  through  the  foramen  of 
Winslow,  if  the  nature  of  the  case  be  suspected,  a  paramedian  supra- 
umbilical  incision  through  the  right  rectus  sheath  with  displacement  of 
the  muscle  upwards  will  be  the  most  suitable. 

The  points  which  will  need  consideration  during  the  prosecution  of 
the  operation  are  the  following: — 

1.  The  neck  of  the  hernia  is  first  to  be  explored;  this  is  at  the  right 
extremity  of  the  sac,  and  the  distension  present  will  mainly  affect  the 
part  of  the  intestine  contained  within  the  sac.  It  may  be  found  that  the 
contained  intestine  can  be  withdrawn  without  much  difficulty;  in  this 
case  the  obstruction  may  have  depended  on  twisting  of  some  of  the  coils 
within  the  sac,  or  it  may  be  found  to  depend  on  a  second  constriction  at 
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a  point  in  the  walls  of  the  omental  sac  where  the  contents  have  made  a 
secondary  exit. 

2.  When  the  large  intestine  is  included,  it  has  been  pointed  out  by 
Moynihan  that  this  depends  on  abnormal  mobility  of  the  caecum,  and 
possibly  of  the  ascending  colon  due  to  the  presence  of  a  ‘  common  mesen¬ 
tery.’  Under  these  circumstances  it  may  be  well  to  attempt  to  try  and 
limit  this  mobility  by  fixing  the  caecum  into  its  proper  position  by  the 
introduction  of  sutures  between  its  base  and  the  abdominal  wall,  or  by 
pleating  its  mesentery,  since  an  effectual  closure  of  the  peritoneal  clad 
ring  cannot  be  made. 

3.  When  difficulty  arises  in  the  extraction  of  the  contained  bowel, 
the  first  step  should  be  the  evacuation  by  enterotomy  of  its  contents, 
since  the  strangulated  intestine  can  be  readily  reached  by  tearing  through 
the  thin  omental  wall  in  a  convenient  position.  This  will  much  facilitate 
subsequent  procedures.  In  Delkeskamp’s  case  the  evacuation  was  ef¬ 
fected  by  merely  pressing  the  contents  of  the  incarcerated  caecum  and 
ascending  colon  onwards  through  the  hepatic  flexure,  when  the  bowel 
was  readily  drawn  out  of  the  foramen. 

The  extraction  of  the  bowel  has,  however,  proved  impossible,  as  in 
the  classical  case  of  Treves,  where  even  after  death  the  bowel  could  not 
be  drawn  out  until  the  portal  vein,  hepatic  artery,  and  the  bile  duct  had 
been  divided.  It  has  been  suggested  by  Moynihan  and  Wilms  ( loc .  cit., 
p.  384)  that  the  constricting  neck  may  be  enlarged  by  division  of  the 
peritoneum  as  it  passes  from  the  duodenum  to  the  posterior  abdominal 
wall,  the  incision  being  carried  up  to  the  lower  margin  of  the  foramen. 
This  mobilizes  the  duodenum,  and  allows  of  its  displacement  downwards 
with  some  enlargement  of  the  ring. 

4.  Other  forms  of  hernia  into  the  omental  sac  need  no  special  meas¬ 
ures,  the  constricting  ring  formed  by  the  omentum  being  thin  and  easily 
stretched  or  divided  without  danger  of  injury  to  any  important  struc¬ 
tures. 

Hernia  of  the  duodeno-jejunal,  parajejunal,  and  retromesenteric 
varieties.  The  most  important  forms  are  those  which  have  been  con¬ 
veniently  classed  by  Moynihan  under  the  names  of  right  and  left  duo¬ 
denal  hernia.  For  these,  a  sufficient  number  of  observations  have  been 
collected  by  Moynihan  to  allow  of  some  definite  lines  being  laid  down 
for  operative  treatment;  the  rarer  varieties  need  to  be  dealt  with  as  the 
conditions  discovered  at  the  moment  may  suggest. 

Left  duodenal  hernia  (hernia  into  the  duodeno-jejunal  fossa).  A 

correct  diagnosis  of  the  nature  of  the  obstruction  in  strangulations  in  the 
duodeno-jejunal  fossa  is  sometimes,  possible  if  the  indications  first  laid 
down  by  Leichtenstern  be  borne  in  mind.  Thus,  the  presence  of  a 
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globular  swelling  in  the  mesogastrium ;  hollowness  in  the  colic  area ; 
in  thin  patients,  the  detection  on  palpation  of  a  circumscribed  elastic 
tense  globular  tumour  resembling  a  large  slightly  movable  cyst  extend¬ 
ing  from  the  mesogastrium  to  the  left;  a  sonorous  percussion  note  over 
the  tumour;  and  possibly  the  presence  of  haemorrhoids,  and  the  passage 
of  blood  per  anum;  the  last  symptoms  resulting  from  obstruction  and 
pressure  at  the  neck  of  the  hernia  on  the  inferior  mesenteric  vein. 


Fig.  405.  Small  Left  Duodenal  Hernia.  The  highest  coils  of  the  jejunum 
are  in  the  sac.  The  vessels  are  seen  in  the  neck  of  the  latter.  Shattock’s  case. 
(St.  Thomas’s  Hospital  Museum ,  No.  1279.) 


If  the  hernia  be  suspected  to  be  into  one  of  the  duodenal  pouches 
a  paramedian  incision  is  that  most  likely  to  be  convenient,  and  as  left 
duodenal  hernia  is  the  most  common  variety,  the  incision  should  be  as 
a  rule  made  through  the  left  rectus  sheath. 

The  size  of  such  hernise  varies  enormously;  the  contents  may  con¬ 
sist  in  a  single  short  coil  of  intestine,  or  nearly  the  whole  small  intestine 
may  be  included.  As  a  rule  the  cases  subjected  to  operation  have  been 
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of  the  larger  class,  and  these  are  perhaps  prognostically  the  relatively 
favourable,  since  in  small  hernise  the  strangulation  is  apt  to  be  the  more 
acute  (see  Fig.  405).  In  the  large  hernise  the  appearance  on  explor¬ 
ing  the  abdomen  is  very  striking,  since  nearly  the  whole  small  intes¬ 
tine  may  be  hidden  from  view.  In  extreme  cases  the  peritoneum  of 
the  mesenteries  of  the  descending  and  transverse  portions  of  the  colon 
may  have  been  so  drawn  upon  in  the  development  of  the  sac,  that 
these  portions  of  the  large  bowel  are  as  it  were  spread  out  upon  its 
surface. 

In  left  duodenal  hernia  the  neck  lies  to  the  right  of  the  sac,  and  is 
situated  to  the  left  of  the  third  lumbar  vertebra.  If  the  hernia  be  small 
the  opening  retains 
the  normal  direction 
of  the  mouth  of  the 
fossa,  looking  for¬ 
wards  and  to  the 
right.  As  the  hernia 
increases  in  size  the 
opening  tends  to  ro¬ 
tate  backwards,  look¬ 
ing  first  directly  to 
the  right,  then  di¬ 
rectly  backwards.  In 
this  case  it  will  be 
necessary  for  ex¬ 
posure  of  the  neck 
to  drag  the  sac  over 
towards  the  left. 

The  size  of  the 
opening  does  not  al- 
w  a  y  s  correspond 
with  that  of  the  her¬ 
nia,  and  may  in  fact 
vary  inversely,  be¬ 
ing  large  with  a 
small  sac.  The  neck 

is  bounded  anteriorly  ~  *  T  ^  t- 

hiG.  406.  Large  Duodenal  Hernia.  Escape 

b}  the  told  contain-  of  a  s;ngie  pmb  of  the  bowel.  (Aschoff.) 

ing  the  inferior  mes¬ 


enteric  vein,  and  possibly  the  left  colic  artery;  the  posterior  boundary  is 
formed  by  the  posterior  parietal  peritoneum. 

Certain  peculiarities  of  this  hernia  are  to  be  borne  in  mind :  ( 1 )  as 
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a  result  of  the  mode  of  the  formation  of  the  neck,  the  duodeno- jejunal 
junction  may  be  enclosed  within  the  sac,  so  that  the  emerging  intestine 
only  is  seen  (see  Fig.  406);  (2)  the  upper  portion  of  the  contents  may 
have  escaped,  leaving  perhaps  only  ileum  in  the  sac,  in  which  event  both 
the  entering  and  emerging  limbs  will  be  seen;  (3)  in  large  hernise  one  or 
more  individual  coils  may  escape  from  the  sac,  and  again  enter  the 
peritoneal  cavity.  The  strangulation  may  then  involve  one  of  such  coils 
and  not  the  main  contents  of  the  sac. 

In  many  cases  reduction  is  easy;  if  this  be  not  the  case,  the  neck 
of  the  sac  must  be  cautiously  divided  at  its  lower  margin,  care  being 
exercised  to  avoid  injury  to  the  inferior  mesenteric  vein  or  left  colic 
artery.  When  difficulty  is  met  with,  the  parietal  peritoneum  and  the 
anterior  wall  of  the  sac  itself  should  be  incised,  and  the  intestine  drawn 
forward  and  emptied.  Removal  of  the  sac  is  usually  impracticable, 
but  an  attempt  to  close  the  neck  by  suture  should  be  made.  Bearing 
in  mind  the  mode  of  development  of  these  hernise,  any  possibility  of 
re-formation  would  probably  be  prevented  by  a  limited  fixation  of  the 
jejunum  to  the  wall  of  the  abdomen,  to  the  left  of  the  inferior  mesenteric 
vein.  Sherren  {Clin.  Soc.  Trans.,  1906,  vol.  xxxix,  p.  99)  reports  a  suc¬ 
cessful  case  of  operation.  The  vessels  occupied  the  upper  and  left  bor¬ 
der  of  the  neck  for  a  short  distance  only.  He  divided  the  neck  down¬ 
wards,  removed  as  much  as  possible  of  the  peritoneal  reduplication,  and 
sutured  the  edges  with  catgut. 

Right  duodenal  hernia.  In  general  characteristics  this  hernia  closely 
resembles  the  last,  except  in  the  fact  that  the  body  of  the  sac  and  its 
neck  occupy  the  right  half  of  the  abdominal  cavity,  the  sac  only  spread¬ 
ing  to  the  left  when  it  assumes  large  proportions.  The  right  variety 
has  not  been  so  often  observed;  thus  Moynihan  was  only  able  to  collect 
17  cases,  against  57  of  left  duodenal  hernia. 

Operations  for  the  relief  of  strangulation  are  to  be  conducted  on  the 
same  lines  as  in  left  duodenal  hernia,  but  it  must  be  remembered  that 
the  sac  itself  often  occupies  a  lower  position  in  the  abdomen,  that  the 
neck  is  at  the  left  end  of  the  sac,  but  situated  to  the  right  of  the  vertebral 
column,  and  that  the  superior  mesenteric  artery  takes  the  place  of  the 
inferior  mesenteric  vein  in  the  anterior  boundary  of  the  neck.  The 
wandering  of  the  neck  of  these  herniae  appears  to  be  responsible  for 
some  of  the  rare  varieties  of  retromesenteric  hernia  which  have  been 
observed. 

Lower  series.  The  herniae  of  this  series,  when  strangulated,  are 
commonly  to  be  diagnosed  only  by  abdominal  exploration,  the  indications 
for  operation  being  symptoms  of  acute  obstruction  of  unknown  cause. 
The  most  convenient  site  for  the  exploratory  incision  is  subumbilical 
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through  the  right  rectus  sheath,  since  an  opening  in  this  position  gives 
access  to  all  the  varieties. 

The  csecal  region  is  first  to  be  explored,  as  the  very  large  majority 
of  the  hernise  are  to  be  found  here  (see  Fig.  407).  Intersigmoid  hernia 
has  only  been  certainly  observed  on  two  occasions  (Eve,  McAdam 
Eccles),  and  the  hernia  through  a  diaphragm  occupying  the  entry  to 
Douglas’s  pouch  once  (Saniter). 

Release  of  the  strangulated  portion  of  bowel  is  usually  easy,  and 
the  neck  of  the  sac  should  be  obliterated  by  suture,  if  practicable.  In 


hernise  into  the  ileo-appendicular 
fossa  (the  hollow  between  the  ileo- 
appendicular  fold  and  the  mesentery 
of  the  vermiform  appendix),  re¬ 
moval  of  the  appendix  serves  to 
completely  remove  the  fossa  (Moyni- 
han ) . 

Prognosis  and  results.  Oper¬ 
ations  in  these  forms  of  obstruction 
are  rare.  Moynihan  mentions  five 
operations  for  hernise  through  the 
foramen  of  Winslow  with  two  re¬ 
coveries.  In  one  fatal  (Treves), 
and  in  one  successful  case  (Neve), 
reduction  proved  impossible.  Eight 
cases  of  hernise  in  the  fossa  in  the 
neighbourhood  of  the  caecum  with 
four  recoveries,  and  one  successful 
operation  on  an  intersigmoid  hernia 
(McAdam  Eccles),  are  also  re¬ 
corded  by  him. 

A  wealth  of  information  on  the 
subject  of  these  hernise  is  contained 
in  Moynihan’s  work  ( On  Retroperi¬ 
toneal  H entice ,  Second  Edition, 
1906)  on  the  subject,  to  which  the 
writer  has  been  mainly  indebted  in 
the  compilation  of  this  short  section. 


Fig.  407.  Two  Retrocecal 
Pouches  ascending  behind  the 
Colon.  The  vermiform  appendix  lies 
in  the  lower  pouch.  (St.  Thomas's 
Hospital  Museum,  No.  1281.) 


STRICTURES  OF  THE  INTESTINES 

Strictures  of  the  intestine  may  be  congenital  or  acquired,  and  are 
met  with  in  all  parts  of  the  intestinal  canal. 

Congenital  stenoses.  Of  89  cases  collated  by  Schlegel  (Wilms, 
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loc.  at.,  p.  140) ,  29  or  32.5$  were  duodenal,  54  or  60.6$  jejuno-ileal, 
and  6  or  6.6$  colic. 

Duodenal  stenoses  are  more  common  above  the  level  of  the  papilla 
of  Vater;  the  signs  then  resemble  those  of  pyloric  obstruction;  when 
the  stricture  is  situated  below  the  papilla  the  vomit  contains  bile  and 
pancreatic  ferments. 

Strictures  of  the  jejunum  and  ileum  may  be  situated  in  any  part 
and  are  sometimes  multiple.  Ileal  strictures  may  be  associated  with 
a  persistent  Meckel’s  diverticulum.  In  the  large  intestine  the  ascending 
colon  and  the  sigmoid  flexure  are  the  most  common  seats. 

The  condition  to  be  dealt  with  varies.  In  the  small  intestine  there 
may  be  a  complete  absence  of  continuity,  the  proximal  and  distal  seg¬ 
ments  may  be  connected  by  a  fibrous  cord,  the  connecting  cord  may 
possess  a  minute  lumen,  or  the  gut  may  be  completely  occluded  by 
annular  constrictions.  In  the  colon  either  a  thin  septum  or  a  complete 
interruption  of  continuity  is  the  more  common  form. 

Operation.  The  possibility  of  an  enterectomy  seldom  exists,  not 
only  on  account  of  the  tender  age  and  general  condition  of  the  infants, 
but  also  on  account  of  the  disparity  in  size  between  the  upper  and  lower 
segments  of  the  bowel. 

For  the  high  duodenal  stenoses  a  gastro-enterostomy  is  indicated. 
In  the  low  duodenal  stenoses  the  dilated  duodenum  may  be  connected 
with  the  jejunum,  the  latter  being  brought  through  the  transverse  meso¬ 
colon.  Murphy  advises  that  the  jejunum  be  divided  for  this  purpose, 
the  free  end  closed,  and  a  lateral  anastomosis  made. 

For  most  strictures  in  a  lower  position  an  enterostomy  is  the  only 
immediate  resource,  the  opening  being  utilized  for  purposes  of  nourish¬ 
ment  pending  the  later  establishment  of  an  anastomosis. 

Results.  The  recorded  results  have  not  been  of  an  encouraging 
nature;  thus  of  25  infants  on  whom  operations  have  been  performed 
(19  enterostomies,  4  anastomoses)  not  one  recovered  (Braun,  Beitr.  z. 
klin.  Chir.,  1902,  vol.  xxxiv,  p.  993). 

Acquired  stenoses.  These  may  be  the  consequence  of  injury,  and 
are  then  commonly  complicated  by  the  coexistence  of  adhesions.  Cir¬ 
cular  stenoses  may  develop  at  the  site  of  a  hernial  constriction  of  the 
gut,  at  the  neck  of  an  intussusception  which  has  sloughed  away,  or  fol¬ 
low  an  axial  enterectomy.  In  other  instances  the  stricture  may  follow 
disease  of  the  wall  of  the  bowel;  thus,  the  cicatrization  of  stercoral 
ulcers,  the  ulceration  of  enteric  fever  or  dysentery,  or  tuberculous  or 
gummatous  infiltration.  Strictures  resulting  from  tuberculous  or  enteric 
ulceration  are  usually  situated  in  the  ileum. 

Operation.  The  ideal  treatment  in  cases  of  stricture  consists  in  some 
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form  of  enteroplasty,  but  this  is  only  applicable  to  cases  in  which  at 
least  a  half  of  the  natural  lumen  persists,  and  in  the  localized  annular 
forms. 

The  simplest  and  most  satisfactory  procedure  consists  in  making  an 
incision  in  the  long  axis  of  the  bowel  at  the  antemesenteric  margin, 
1  to  i)4  inches  in  length. 

A  single  mattress  suture  is  passed  through  the  bowel-wall  in  such 
a  manner  as  to  include  the  two  ends  of  the  incision.  Traction  on  this 
stitch  allows  the  two  angles  to  be  approximated  at  a  point  which  corre¬ 
sponds  with  the  centre  of  the  subsequent  transverse  line  of  suture.  The 
coaptation  stitch  may  be  tied  loosely  with  a  surgical  knot,  and  the 
transverse  suture  is  commenced  from  above  downwards.  The  latter 
should  be  continuous,  and  carried  through  all  the  coats  of  the  intestine; 
when  complete  the  coaptation  stitch  may  be  removed,  and  the  whole 
line  of  suture  sunk  by  the  introduction  of  a  second  tier  of  continuous 
Lembert’s  stitches  (see  Fig.  408). 

Conditions  such  as  the  presence  of  external  adhesions,  neighbouring 
diseased  tissue,  the  implica¬ 
tion  of  a  considerable  length 
of  the  bowel-wall,  or  the 
presence  of  multiple  ste¬ 
noses,  frequently  contra¬ 
indicate  a  simple  entero¬ 
plasty.  Under  these  circum¬ 
stances,  resort  must  be  had 
either  to  lateral  anastomosis 
or  enterectomy.  When  the, 
stricture  is  single,  an  enter¬ 
ectomy  is  preferable;  when 
the  stenoses  are  multiple,  the 
obstruction  is  best  relieved 
by  the  establishment  of  a 
lateral  anastomosis.  In  such 
cases  as  those  due  to  tuber¬ 
culous  disease,  more  than 
one  anastomosis  may  be  re¬ 
quired  (see  p.  765). 

Enterostomy  comes  under  consideration  as  a  temporary  measure 
only  in  those  instances  in  which  the  general  state  of  the  patient  is  bad, 
or  the  local  condition  of  the  intestine  forbids  for  the  moment  any  more 
satisfactory  procedure. 

Prognosis  and  results.  The  prognosis  in  cases  subjected  to  either 
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Fig.  408.  Introduction  of  a  Coapta¬ 
tion  Mattress  Stitch  in  Simple  Entero¬ 
plasty. 
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enteroplasty,  enterectomy,  or  anastomosis  should  be  good,  but  many 
patients  come  into  the  hands  of  the  surgeon  having  already  developed 
serious  complications.  This  is  well  illustrated  by  the  series  of  9  cases 
included  in  the  St.  Thomas’s  table,  of  which  only  1  recovered.  Five 
were  strictures  of  the  small  intestine,  of  which  all  died.  In  3  of  the 
fatal  cases  the  operation  was  indicated  by  peritoneal  infection  resulting 
from  spontaneous  perforation.  The  remaining  4  cases  were  situated,  1 
in  the  ascending  colon,  2  in  the  sigmoid  colon,  and  the  fourth  in  the 
upper  part  of  the  rectum.  Sargent  has  collected  (Ann.  of  Surg.,  1904, 
vol.  xxxix,  p.  733)  18  cases  of  cicatricial  stricture  consequent  on 
strangulation  of  the  intestine  in  hernial  sacs.  On  1 1  of  these  operations 
were  performed,  4  dying,  a  mortality  of  36.3^.  Three  enterectomies 
recovered,  also  an  enterostomy  followed  by  anastomoses.  Two  entero- 
plasties  were  successful,  and  one  of  two  lateral  anastomoses.  Three 
enterostomies  were  followed  by  death. 

The  bad  prognosis  experienced  in  the  treatment  of  stenoses  depends 
on  the  fact  that  premonitory  symptoms  of  chronic  obstruction  have  been 
overlooked  or  remained  untreated,  since  the  surgical  treatment  of  a  cica¬ 
tricial  stricture  is  in  itself  unattended  by  serious  difficulty  or  danger. 

OBSTRUCTION  BY  BILIARY  OR  INTESTINAL  CALCULI 

Intestinal  calculi  are  rare;  they  occur  twice  as  frequently  in  men  as 
in  women. 

Obstruction  by  biliary  calculi  is  more  common,  the  stone  passing 
either  by  the  duct,  or  by  ulceration  from  the  duct  into  the  duodenum, 
transverse  colon,  or,  rarely,  the  stomach.  Those  that  pass  into  the  colon 
seldom  give  trouble,  but  several  cases  of  sigmoid  obstruction  are  on 
record,  and  occasionally  stones  may  be  retained  near  the  anus  for  some 
time.  Large  stones  entering  the  duodenum  more  often  give  rise  to 
intestinal  obstruction. 

Indications.  The  occurrence  of  obstruction  is  sometimes  preceded 
by  a  history  of  gall-stone  colic,  but  this  may  be  absent.  The  attack 
presents  peculiar  features  due  to  the  fact  that  the  source  of  obstruction 
is  of  a  shifting  nature.  Initial  pain  is  followed  by  free  vomiting,  which 
may  entirely  evacuate  the  contents  of  the  alimentary  canal  above  the 
impacted  calculus.  This  feature,  together  with  the  fact  that  the  primary 
obstruction  is  high,  renders  distension  of  the  abdomen  uncommon. 
A  remission  of  the  primary  symptoms  may  therefore  occur,  followed  by 
a  recurrence  when  the  progress  of  the  moving  stone  again  ceases.  The 
arrest  of  the  stone  may  give  rise  to  considerable  enterospasm,  or  even 
be  followed  by  a  moderate  degree  of  intussusception.  The  symptoms  are 
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accompanied  by  resistance  in  the  lower  abdomen,  sometimes  localized  to 
the  right  iliac  fossa,  and  the  absence  of  distension  occasionally  allows 
the  stone  to  be  actually  palpated. 

Operation.  A  right  paramedian  subumbilical  incision  with  out¬ 
ward  displacement  of  the  rectus  is  most  suitable,  Search  for  the  stone  is 
commenced  by  examination  of  the  lower  ileum,  the  most  common  point 
of  arrest.  If  the  termination  of  the  ileum  be  collapsed,  the  bowel  is 
rapidly  searched  in  an  upward  direction.  In  this  particular,  however,  it 
should  be  borne  in  mind  that  the  stone  is  readily  felt,  and  the  introduc¬ 
tion  of  the  hand  into  the  abdomen  usually  allows  of  its  localization  at 
once,  which  may  save  considerable  unnecessary  manipulation  of  the 
bowel. 

Certain  other  possibilities  are  to  be  borne  in  mind  with  regard  to  the 
point  of  arrest.  This  may  be  determined  by  the  presence  of  local  adhe¬ 
sions  of  the  external  surface  of  the  bowel,  or  by  the  existence  of  a 
stenosis.  Thus,  in  a  case  of  tuberculous  disease  Mayo  Robson  found  a 
gall-stone  above  a  stenosed  portion  of  the  bowel.  Again,  the  stone  may 
be  impacted  on  the  proximal  side  of  a  hernia,  or  indeed  within  the  con¬ 
fines  of  the  hernial  sac  itself. 

When  the  stone  has  been  localized  it  should  be  passed  backwards 
from  the  point  at  which  it  has  been  arrested,  to  avoid  incising  the  bowel 
at  a  damaged  spot,  and  the  coil  of  gut  containing  it  is  drawn  well  out 
of  the  abdomen. 

A  long  retaining  clamp  is  applied  to  the  base  of  the  coil,  or  a  small 
clamp  is  applied  on  either  side  of  the  stone,  and  the  peritoneal  cavity 
and  the  wound  in  the  abdominal  wall  are  protected  by  the  insertion  of 
gauze  plugs.  A  longitudinal  incision  is  made  in  the  wall  of  the  bowel 
at  the  antemesenteric  aspect  of  sufficient  extent  to  allow  the  stone  to  be 
expressed.  The  wound  in  the  bowel  is  closed  by  two  rows  of  sutures,  an 
inner  through  and  through,  and  an  outer  of  continuous  Lembert’s  or 
a  series  of  mattress  stitches.  If  the  incision  be  of  moderate  length  it  is 
best  united  in  the  transverse  axis  of  the  bowel.  The  exposed  coil  is  now 
thoroughly  cleansed,  the  retaining  clamp  and  the  gauze  plugs  are  re¬ 
moved,  and  it  is  returned  into  the  abdomen. 

In  some  cases  it  may  prove  easy  to  pass  the  stone  upwards  into  the 
colon,  and  if  this  is  the  case,  and  the  bowel-wall  is  in  good  condition,  it 
is  the  best  plan  to  adopt. 

When  the  stone  has  been  removed  it  may  exhibit  one  or  more  facets, 
suggesting  the  existence  of  a  second  calculus.  Under  these  circum¬ 
stances  the  surgeon  should  satisfy  himself  that  a  second  stone  is  not  con¬ 
cerned  in  the  production  of  obstructive  symptoms,  but  a  too'  exhaustive 
search  in  the  region  of  the  gall-bladder  is  undesirable,  since  by  it  adhe- 
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sions  between  the  gall-bladder  and  the  bowel  may  be  disturbed,  leading 
to  leakage  and  consequent  peritonitis. 

The  occurrence  of  a  period  of  latency  in  the  symptoms  is  responsible 
for  a  certain  proportion  of  these  cases  coming  under  the  notice  of  the 
surgeon  at  a  late  date;  hence,  the  intestine  in  the  neighbourhood  of  the 
stone  may  have  become  gangrenous.  An  enterectomy  is  then  indicated, 
or  if  the  condition  of  the  patient  forbids  this,  an  enterostomy  must  be 
established.  This  eventuality,  in  the  case  of  the  small  intestine,  is  natu¬ 
rally  to  be  avoided  if  possible. 

Results.  The  results  of  operations  for  the  removal  of  gall-stones 
are  steadily  improving,  and  the  mortality  of  40^  will  no  doubt  be  mate¬ 
rially  reduced  as  operations  are  more  generally  undertaken  at  an  early 
date. 


FiECAL  IMPACTION 

The  simple  retention  of  faeces  may  sometimes  give  rise  to  complete 
intestinal  obstruction,  but  it  is  rare  that  the  condition  calls  for  surgical 
measures,  apart  from  the  cases  in  which  the  impaction  is  due  to  the 
obstruction  of  a  narrowed  portion  of  the  bowel  by  a  mass  of  hardened 
faeces. 

The  condition  is  most  frequently  met  with  in  patients  afflicted  with 
general  enteroptosis,  the  subjects  of  severe  chronic  constipation,  the  old, 
or  the  feeble-minded. 

When  the  obstruction  is  complete,  is  accompanied  by  vomiting,  and 
has  proved  resistant  to  every  other  means,  an  abdominal  exploration 
may  become  necessary.  Two  methods  of  treatment  then  exist.  The 
obstruction  may  be  found  to  depend  on  the  impaction  of  separate  hard¬ 
ened  masses,  especially  in  the  sigmoid  flexure,  which  by  manipulation 
may  be  passed  downwards  in  the  colon.  If  this  method  fails,  a  tem¬ 
porary  colostomy  must  be  established. 


CHAPTER  XVI 


GENERAL  LINES  OF  TREATMENT  OF  DIFFUSE 
PERITONEAL  INFECTION 

Diffuse  peritoneal  infection  may  rarely  be  of  hsematogenous  origin; 
occasionally  it  results  from  the  entry  of  organisms  by  the  Fallopian 
tube ;  in  other  instances  the  infection  results  from  the  migration  of  or¬ 
ganisms  through  an  intestinal  wall,  the  vitality  of  which  is  lowered  by 
acute  distension  usually  accompanied  by  an  increase  of  toxicity  of  the 
contents  of  the  bowel;  but  as  affecting  surgical  treatment  its  genesis  is 
more  common  in  connexion  with  a  gross  perforation  of  some  portion  of 
the  gastro-intestinal  canal  than  from  any  other  cause.  Certain  definite 
lines  should  guide  the  technical  treatment  of  the  condition,  with  minor 
variations  depending  upon  the  stage  to  which  the  process  has  attained, 
the  nature  and  situation  of  the  occasioning  primary  lesion,  and  the  va¬ 
riety  of  the  organism  concerned. 

Indications.  It  may  be  broadly  laid  down  that  cases  of  acute  dif¬ 
fuse  peritoneal  infection  accompanied  by  effusion  demand  prompt  sur¬ 
gical  intervention,  the  objects  of  the  aid  afforded  being  the  relief  of 
the  mechanical  tension  which  favours  absorption,  and  the  provision 
of  a  free  channel  of  exit  for  the  infective  material  from  the  peritoneal 
cavity. 

Need  for  some  discrimination  in  the  application  of  this  indication  is 
obvious,  and  very  great  difficulty  may  arise  in  arriving  at  a  correct 
decision  if  more  than  thirty-six  hours  have  been  allowed  to  elapse  after 
the  occurrence  of  the  initial  infection.  Exceptions  to  the  rule  mav  be 

a. 

made:  (i)  When  the  incidence  is  accompanied  by  so  severe  a  degree  of 
shock  as  to  render  the  increase  likely  to  follow  an  operation  prohibitive 
of  success,  especially  when  the  infection  is  in  the  region  of  the  gall¬ 
bladder  or  in  the  lower  abdomen.  (2)  When  the  condition  has  been 
allowed  to  remain  untreated  beyond  a  period  of  forty-eight  hours,  and 
any  signs  indicating  localization  are  developing. 

Operation.  For  some  details  as  to  the  preliminary  preparation  of 
the  patient  for  these  operations,  reference  may  lie  made  to  p.  807. 
The  site  of  the  primary  incision  will  in  some  cases  be  determined  by  a 
previous  diagn®sis  of  the  seat  of  the  occasioning  lesion;  if  doubt  exists 
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as  to  the  nature  and  situation  of  the  latter,  the  paramedian  subumbilical 
incision  should  be  chosen  for  the  exploration. 

The  locality  of  the  primary  lesion  should,  if  possible,  be  first  deter¬ 
mined.  If  it  be  practicable  to  deal  with  this  in  such  a  manner  as  to 
prevent  any  further  supply  of  infective  material,  as  by  the  suture  of  a 
wound  or  perforation,  or  sometimes  by  the  removal  of  an  inflamed 
organ,  as  a  suppurating  Fallopian  tube  or  an  infected  ovarian  cyst,  this 
step  should  form  an  integral  part  of  the  operation.  It  is  rare  for  a  case 
of  diffuse  peritoneal  infection  to  terminate  favourably  when  the  surgeon 
remains  in  ignorance  of  the  initial  origin  of  the  condition;  still,  the  state 
of  the  patient  may  preclude  any  more  extensive  procedure  than  the  mere 
evacuation  of  the  peritoneal  effusion  and  the  establishment  of  drainage, 
and  this  defective  operation  is  preferable  to  the  maintenance  of  a  purely 
expectant  attitude,  since  a  recovery  occasionally  follows. 

Methods  of  dealing  zvith  the  effusion.  The  mere  act  of  opening  the 
peritoneal  cavity  allows  the  escape  of  a  considerable  amount  of  fluid 
in  some  cases,  which  may  be  supplemented  by  the  introduction  of  a 
syphon  tube  if  desired.  Further  steps  are  guided  by  definite  rules,  the 
essential  spirit  of  which  is  the  occasionment  of  as  little  disturbance  of, 
and  damage  to,  the  peritoneum  as  possible.  In  the  removal  of  effusion, 
all  possible  delicacy  of  manipulation  is  to  be  observed;  the  fluid  should 
be  literally  absorbed  by  the  introduction  of  soft  dry  sterile  gauze  strips 
into  cavities  made  by  gentle  displacement  of  the  intestine.  No  scrubbing 
is  allowable,  since  this  both  favours  immediate  absorption  and  increase 
in  toxaemia,  and  the  formation  of  ulterior  adhesions.  Care  should  be 
at  the  same  time  exercised  to  avoid  favouring  absorption  by  the  exposed 
tissues  of  the  wound  in  the  abdominal  wall,  which  should  be  protected 
as  far  as  possible  by  holding  forward  the  margins  of  the  peritoneum 
and  the  application  of  a  gauze  covering  during  the  intraperitoneal 
manipulations. 

When  the  infection  is  quite  recent,  the  fluid  consists  mainly  of  reac¬ 
tionary  peritoneal  effusion,  which  should  be  absorbed  by  sterile  swabs 
with  as  little  disturbance  of  the  contents  of  the  abdomen  as  possible.  If 
it  be  due  to  a  perforation  of  the  stomach  or  duodenum,  escaped  con¬ 
tents  of  the  viscera  require  to  be  removed,  and  this  process  may  need 
somewhat  widespread  examination  of  the  hepato-renal  pouch  and  the 
under  surface  of  the  diaphragm.  In  such  cases  reactionary  peritoneal 
effusion  has  usually  gravitated  into  the  pelvis,  either  over  the  great 
omentum,  or  along  the  course  of  the  ascending  colon,  according  to  the 
position  of  the  primary  lesion.  If  this  be  the  case  it  is  usually  perfectly 
safe,  when  the  perforation  is  not  of  more  than  twenty-four  hours’ 
standing,  to  neglect  the  intervening  portion  of  the  abdominal  cavity  and 


TREATMENT  OF  DIFFUSE  PERITONEAL  INFECTION  845 


simply  remove  the  fluid  which  has  collected  in  the  pelvis  from  a  second 
hypogastric  incision. 

When  the  infection  is  of  longer  standing  the  difficulties  may  be 
greatly  increased  by  the  addition  of  peritoneal  adhesions,  and  the  fact 
that  a  part  of  the  effusion  will  be  much  more  highly  infective  than  the 
remainder.  When  this  is  the  case,  it  is  preferable,  if  possible,  to  first 
absorb  the  peripheral  less  highly  infective  portion  of  the  effusion  and 
then  protect  the  general  peritoneal  cavity  with  plugs  before  dealing 
with  the  area  immediately  surrounding  the  primary  lesion,  which  may 
be  to  a  certain  extent  localized.  The  surrounding  effusion  will  other¬ 
wise  serve  as  a  medium  for  the  wide  diffusion  of  the  more  highly  infec¬ 
tive  matter.  This  is  especially  liable  to  be  the  case  in  infections  from  the 
appendix  or  Fallopian  tubes. 

As  a  general  rule  the  less  existing  adhesions  are  interfered  with  the 
better,  since  their  disturbance  favours  local  absorption  and  wider  dif¬ 
fusion  of  the  infection.  Their  separation  can  serve  no  useful  purpose 
in  preventing  the  formation  of  permanent  adhesions,  but  rather  favours 
the  development  of  more  resistant  ones.  None  the  less  if  it  is  found  that 
adhesions  include  localized  collections  of  pus,  as  may  be  the  case  when 
the  condition  is  only  attacked  at  a  late  stage,  liberation  of  the  confined 
pus  is  a  matter  of  necessity  if  the  operation  is  to  be  of  permanent  benefit. 

Certain  infections  are  less  liable  to  be  accompanied  by  the  formation 
of  adhesions  than  others;  thus  they  are  generally  absent  in  the  presence 
of  streptococcus,  usual  in  the  presence  of  bacillus  coli  communis,  common 
in  gonococcal  peritonitis,  and  variable  when  pneumococcus  is  the  organ¬ 
ism.  I11  the  last-named  infection  the  condition  may  vary  from  a  general 
bathing  of  the  whole  abdominal  contents  in  pus  without  a  single  adhe¬ 
sion,  to  the  presence  of  such  sharply  localized  collections  of  pus  in  the 
lower  abdomen  that  the  sensation  of  a  localized  cyst  may  be  experienced 
on  examination. 

Washing  with  saline  solution,  or  other  fluids,  should  be  restricted 
to  portions  of  intestine  which  may  happen  to  be  without  the  confines 
of  the  abdominal  cavity;  occasionally  it  is  well  to  wash  out  a  localized 
area  of  the  cavity  which  has  been  serving  as  the  seat  of  an  operation, 
the  remaining  portion  being  protected  with  gauze  plugs.  Under  all 
circumstances  general  flushing  of  the  peritoneal  cavity  is  to  be  avoided, 
as  likely  to  enlarge  the  area  of  infection,  and  to  favour  the  absorption 
of  both  bacteria  and  toxins.  The  importance  of  this  rule,  especially 
when  portions  of  the  cavity  are  affected  from  which  diffusion  is  not  as 
a  rule  free,  such  as  the  right  hypochondriac  region,  the  right  iliac  fossa, 
or  the  pelvis,  is  very  great.  Evisceration  for  the  purpose  of  cleansing 
the  intestines  and  the  peritoneal  cavity  is  still  more  strongly  to  be  depre- 
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cated,  since  to  the  objections  already  raised  to  the  process  of  flushing 
must  be  added  great  increase  of  shock,  increase  of  distension  of  the 
exposed  coils,  and  a  definite  lowering  of  their  vitality. 

Peritoneal  Drainage.  In  early  peritoneal  infections,  such  as  those 
met  with  in  perforations  of  less  than  twenty-four  hours’  standing,  drain¬ 
age  may  be  dispensed  with,  provided  the  initial  lesion  has  been  satisfac¬ 
torily  dealt  with.  Under  these  circumstances  the  peritoneum  is  per¬ 
fectly  capable  of  dealing  with  the  degree  of  infection  which  has  already 
taken  place.  When  actual  suppuration  has  developed  drainage  is  de¬ 
sirable. 

The  question  then  arises  whether  drainage  from  a  single  opening 
or  the  introduction  of  several  tubes  after  multiple  incisions  of  the  abdom¬ 
inal  wall  is  indicated.  Generally  speaking,  a  single  drainage  aperture 
at  a  dependent  spot  is  to  be  preferred  if  adhesions  are  not  present. 

It  is  to  be  remembered  that  the  efficient  action  of  a  peritoneal  drain 
is  seldom  continued  beyond  a  period  of  twenty-four  hours ;  again,  that 
if  adhesions  are  not  already  present,  the  immediate  effusion  tends  to 
gravitate  towards  the  pelvis  if  the  patient  be  placed  in  a  suitable  position. 
The  passage  of  any  but  strictly  local  effusion  by  a  drainage  tube  ceases 
at  a  period  corresponding  to  that  at  which  gravitation  of  the  general 
effusion  also  ceases  to  continue.  Hence  the  action  of  a  drainage  tube, 
except  as  a  purely  local  matter,  is  of  short  duration  and  utility. 

Any  advantage  to  be  gained  by  the  use  of  multiple  incisions  is  there¬ 
fore  highly  doubtful,  and  they  should  only  be  employed  when  large 
irregular  localized  collections  are  met  with.  Thus,  while  the  advantage 
of  separate  drainage  of  the  two  iliac  fossae  in  appendical  infections  cross¬ 
ing  by  the  pelvic  route,  or  where  the  effusion  is  more  or  less  localized  in 
both  loins,  cannot  be  denied,  yet,  in  general  infections  unaccompanied 
by  the  presence  of  adhesions,  a  single  tube  inserted  deeply  into  the  pelvis 
is  much  to  be  preferred  to  multiple  incisions  with  a  series  of  tubes  emerg¬ 
ing  from  the  flanks  and  loins. 

The  most  effective  drainage  is  obtained  by  the  use  of  large-sized 
rubber  tubes,  but  when  it  is  desired  to  maintain  a  free  opening  for  more 
than  twenty-four  hours,  it  is  well  to  supplement  the  tube  by  the  passage 
of  a  gauze  plug  by  its  side;  or,  where  two  tubes  are  inserted  in  different 
directions  from  the  same  opening,  by  the  introduction  of  a  gauze  plug 
between  them  so  as  to  preserve  a  temporary  potential  space.  The  plugs 
are  of  use  as  acting  by  capillarity,  and  still  more  by  maintaining  a  suffi¬ 
ciently  free  separation  of  the  margins  of  the  abdominal  wound,  which 
tend  to  rapidly  contract  around  a  simple  tube.  It  is  to  be  constantly 
borne  in  mind  that  the  presence  of  a  drain  involves  the  formation  of  sur¬ 
rounding  adhesions,  hence  the  large  gauze  tampons  formerly  used  freely 
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are  to  be  avoided.  The  employment  of  such  large  plugs,  inserted  for 
instance  in  the  pelvic  cavity,  may  lead  to  the  formation  of  adhesions  be¬ 
tween  as  much  as  a  fourth  of  the  whole  extent  of  the  small  intestine 
with  all  its  attendant  risks  and  inconveniences. 

Enterotomy  and  enterostomy.  In  some  cases  of  peritoneal  infection 
accompanying  acute  obstruction  of  the  intestines,  and  in  perforative 
infections  of  some  standing,  great  distension  of  the  bowel  combined  with 
paresis  of  the  wall  may  be  present.  In  such  cases  evacuation  of  the 
contents  of  the  bowel  may  be  desirable,  either  for  convenience  in  mani¬ 
pulation  in  dealing  with  the  site  of  the  initial  lesion  or  for  the  replace¬ 
ment  of  escaped  bowel.  For  these  a  temporary  enterotomy  suffices.  In 
others  a  marked  degree  of  paresis  of  the  intestinal  wall,  together  with  a 
highly  toxic  condition  of  the  intestinal  contents,  may  render  it  desirable 
to  establish  a  temporary  enterostomy.  For  this  purpose  a  Paul’s  tube 
may  be  tied  in,  or,  if  it  be  considered  that  a  mere  vent  will  suffice,  the 
method  of  Witzel  may  be  employed  (see  p.  689). 

After-treatment.  The  patient  should  be  placed  in  the  k  almost 
sitting  position  ’  of  Fowler.  To  maintain  this  attitude,  which  resembles 
that  obtained  by  the  use  of  the  double  inclined  plane,  a  pillow  is  placed 
beneath  the  knees  and  fastened  by  webbing  attached  to  its  two  ends  to 
the  posts  at  the  head  of  the  bed,  and  support  is  afforded  to  the  feet. 
The  position  eases  the  respiration,  and  favours  gravitation  of  the  peri¬ 
toneal  effusion  into  the  less  absorbent  area  afforded  by  the  pelvic  peri¬ 
toneum.  Passage  downward  of  the  fluid  is  also  helped  by  the  general 
peristaltic  movements  of  the  small  intestine. 

Vomiting.  That  due  to  the  anaesthetic  may  be  treated  by  copious 
draughts  of  warm  water,  to  which  is  added  a  drachm  of  bicarbonate  of 
sodium.  By  this  method  the  after-effects  of  chloroform  absorption  are 
combated,  and  the  stomach  is  washed  out  automatically.  Irritability 
of  the  stomach  may  be  quieted  by  the  administration  of  cocaine  in  quarter 
to  half-grain  doses,  or  by  the  administration  of  a  couple  of  drops  of 
tincture  of  iodine  in  a  wine-glassful  of  water.  In  more  severe  cases, 
especially  if  there  be  distension,  gastric  lavage  may  be  resorted  to  with 
much  benefit. 

Feeding.  Should  vomiting  persist,  feeding  by  the  mouth  is  useless; 
in  any  case,  nothing  but  sips  of  warm  water  only  are  to  be  allowed  dur¬ 
ing-  the  first  twelve  hours.  Later  it  is  best  to  commence  with  albumen 
water,  whey,  or  milk  and  soda-water.  To  these  may  be  added  some  of 
the  various  patent  foods,  and  meat  extracts  after  the  first  twenty-four 
hours.  Thirst  in  the  early  stages  is  best  met  by  infusion  of  normal 
saline  solution  per  rectum. 

Rectal  infusion.  Infusions  of  normal  saline  may  be  given  at  inter- 
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vals,  or  the  continuous  method  of  Murphy  may  be  employed.  If  the 
interrupted  method  be  chosen,  a  pint  of  fluid  may  be  given  with  a  funnel 
and  tube  every  four  hours. 

When  practicable  the  continuous  method  is  to  be  preferred.  A 
convenient  apparatus  is  shown  in  Fig.  409.  Murphy  objects  to  a  regu¬ 
lating  clip  on  the  syphon  tube;  he  says  it  prevents  reflux  to  the  cistern 
if  expulsive  efforts  are  made  by  the  patient,  and  that  escape  takes  place 
by  the  anus  and  the  patient’s  bed  is  wetted.  The  delivery  tube  is  fixed 
by  strapping  to  the  patient’s  thigh. 

The  fluid  should  be  kept  at  a  temperature  of  ioo°  F.,  and  the  flow  so 

regulated  as  to  allow  the  supply 
of  about  one  and  a  half  pints  in 
two  hours.  The  flask  needs  to  be 
elevated  only  a  few  inches  above 
the  level  of  the  patient’s  buttocks. 
By  this  method  some  eighteen 
pints  may  be  introduced  in  the 
twenty-four  hours,  but  watch 
must  be  kept  on  the  patient’s 
pulse  to  see  that  it  does  not  be¬ 
come  too  full,  and  care  must  also 
be  taken  that  pulmonary  oedema 
is  not  produced. 

The  infusion  relieves  thirst, 
combats  shock,  quiets  the  patient, 
and  by  favouring  free  renal  ex¬ 
cretion  aids  in  the  elimination  of 
toxins  and  organisms  from  the 
general  circulation. 

While  normal  salt  was  origi¬ 
nally  used,  surgeons  for  the  most 
part  now  use  ordinary  tap  water 
heated  to  body  temperature. 
Where  there  is  much  depletion 
and  acidosis  is  threatened,  5^  glu¬ 
cose  solution  or  sodium  bicarbonate  may  be  added  to  reduce  the  acidity. 
In  urgent  cases  where  enteroclysis  is  not  available  or  where  fluid  in  ad¬ 
dition  to  this  seems  inadvisable  even  as  a  primary  measure  in  severe 
cases  of  dehydration  from  vomiting  or  other  causes,  Kanavel  has  ad¬ 
vised  the  administration  of  normal  salt  or  alkaline  solution  by  continuous 
hypodermoclysis.  This  is  advocated  since  the  administration  of  normal 
salt  at  stated  intervals  calling  for  the  reinsertion  of  the  hypodermoclysis 


the  Syphon  Action,  and  Delivery 
Tube  to  Rectum.  It  is  placed  in  an 
iron  basin  containing  water,  beneath 
which  a  spirit  lamp  is  arranged. 
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needles  distresses  the  patient  and  entails  much  work  on  the  part  of  the 
surgeon.  He  states  that  the  following  technique  has  been  satisfactory. 

The  ordinary  hypodermoclysis  set  is  used  with  the  exception  that 
the  needles  are  much  finer  than  are  those  commonly  attached  and  pro¬ 
vision  made  so  that  the  solution  can  be  shut  off  from  either  needle.  The 
needle  chosen  is  four  inches  in  length,  No.  20.  The  assistants  are  im¬ 
pressed  with  the  fact  that  no  pain  must  be  given  the  patient  either  dur¬ 
ing  the  insertion  of  the  needles  or  the  administration  of  the  solution. 
To  obviate  this  the  skin  is  blistered  with  a  few  drops  of  novocaine 
(J4  per  cent  solution)  using  the  finest  hypodermic  needle,  then  a  few 
drops  of  the  same  solution  is  forced  along  the  course  we  expect  the 
needle  to  follow  in  the  deeper  tissue.  The  point  of  a  fine,  sharp  hypo¬ 
dermoclysis  needle  is  then  placed  against  the  skin  and  gently  rotated 
with  firm  pressure.  This  carries  the  needle  in  absolutely  without  pain. 
After  being  in  place,  the  head  is  wrapped  in  gauze  so  that  the  flange 
does  not  touch  the  skin  and  cause  pressure  and  the  needle  is  fixed  in 
position  with  adhesive  plaster.  The  solution  is  kept  warm  by  frequently 
refilling  the  can  or  using  a  sterile  hot  water  bottle  in  the  can.  The  solu¬ 
tion  is  allowed  to  drop  in  slowly,  never  distending  the  tissue  to  the  point 
of  pain.  Whenever  the  patient  says  there  is  a  sense  of  fullness,  the 
rubber  tube  on  that  side  is  shut  off. 

In  this  manner  continuous  normal  salt  solution  has  been  given  for 
three  or  four  days  with  no  discomfiture  or  ill  consequences  to  the  pa¬ 
tient.  It  has  been  used  in  children  without  the  slightest  complaint  on 
their  part.  Its  use  has  become  a  routine  in  all  cases  of  persistent  vomit¬ 
ing  and  toxaemia  as  peritonitis,  ileus,  pernicious  vomiting  of  pregnancy, 
toxic  nephritis,  septicaemia,  etc.  In  debilitated  patients  the  needles  have 
been  inserted  and  hypodermoclysis  begun  at  the  beginning  of  an  opera¬ 
tion  and  the  patient  has  been  returned  to  bed  with  the  needles  in  place 
and  the  administration  continued  indefinitely.  It  is  used  supplementary 
to  rectal  administration  of  tap  water  and  in  those  cases  where,  owing 
to  the  nature  of  the  operation,  e.g.  intestinal  resection,  this  could  not  be 
used.  By  this  method  a  seven-year-old  child  suffering  from  paralytic 
ileus  was  given  40,000  c.c.  over  a  period  of  three  days.  In  another  case 
much  dehydrated  from  persistent  vomiting  13,000  c.c.  were  given  in 
forty-four  hours  (Kanavel,  Surg.  Gync.  Obst.,  Oct.,  1916,  p.  483). 

In  cases  where  the  heart  is  growing  weak  there  has  been  at  times  a 
tendency  to  water-logging  of  the  tissue.  Therefore  such  cases  are 
watched  carefully  so  that,  on  the  one  hand,  this  will  not  occur  and,  on 
the  other,  we  shall  not  overload  the  circulation  and  strain  the  heart. 

To  combat  acute  dilatation  of  the  stomach  and  persistent  vomiting 


850 


OPERATIONS  UPON  THE  INTESTINES 


of  any  type  continual  stomach  lavage  combined  with  the  above  has 
proved  of  great  benefit.  He  describes  his  technique  as  follows : 

For  surgical  purposes  a  stomach  tube  modified  from  the  Einhorn 
and  Rehfuss  types  has  been  devised.  This  modification  is  necessary 
since  we  wish  a  tube  that  can  be  inserted  in  the  stomach  and  left  in 
position  days  if  necessary;  moreover,  the  tube  should  be  one  that  can  be 
introduced  without  the  active  co-operation  of  the  patient,  since  it  should 
be  available  even  though  the  patient  be  nauseated  and  vomiting  continu¬ 
ally  or  be  still  anaesthetized  (see  Fig.  410). 

The  tube  and  its  carrier  are  constructed  as  follows :  The  bulb  is  of 
the  same  size  as  the  Rehfuss  bulb  except  that  the  lumen  of  exit  is  larger 
and  it  is  so  constructed  that  it  is  impossible  for  the  wire  carrier  to  slip 
out.  The  rubber  tubing  is  of  the  same  size  as  the  Rehfuss  tube  but  only 


Fig.  410.  Stomach  Lavage  Tube,  Bulb,  and  Wire  Carrier.  ( Kanavel .) 


30  inches  long,  being  attached  to  a  second  heavier  tube  25  inches  long 
by  a  screw  lock.  A  carrier  of  piano  wire  is  made  to  fit  the  first  tube 
so  that  it  can  be  introduced  without  difficulty.  The  second  tube  is  at¬ 
tached  after  the  removal  of  the  carrier  and  the  contents  of  the  stomach 
aspirated  or  siphoned  off. 

If  the  patient  will  swallow  the  tube,  the  lumen  of  exit  of  the  bulb 
being  larger  than  the  Rehfuss  tube,  the  stomach  contents  can  be  aspirated 
with  greater  freedom  and  the  mucus  interferes  less.  This  latter  is  of 
considerable  importance  in  post-operative  lavage  when  the  mucus  is 
generally  considerable  and  interferes  even  with  this  tube  at  times.  It 
will  be  seen  that  the  bulb  is  so  constructed  that  the  point  of  the  wire 
carrier  cannot  slip  out  of  the  bulb  and  injure  the  stomach.  Owing  to 
the  shortening  of  the  rubber  tubing,  there  is  less  probability  of  the  col¬ 
lapse  of  the  tube  upon  suction  and  there  is  less  difficulty  in  removing  the 
carrier.  This  latter  procedure  is  also  aided  by  having  the  patient  throw 
his  head  back,  thus  lessening  the  sharp  angle  in  the  tube. 

The  tube  described  has  proved  of  signal  benefit  in  the  vomiting  of 
peritonitis  or  persistent  vomiting  from  any  cause  as  well  as  being  of 
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great  aid  in  the  routine  examination  of  stomach  contents  for  diagnosis. 
In  the  former  instance  the  tube  is  either  introduced  by  the  surgeon,  or  is 
swallowed  by  the  patient.  It  is  then  attached  to  the  chin  by  a  piece  of 
adhesive  plaster  and  may  be  left  in  for  days.  In  the  regurgitation  in¬ 
cident  to  peritonitis,  the  stomach  contents  are  aspirated  every  half-hour 
to  an  hour  and  at  regular  intervals  the  stomach  is  washed  out  by  inject¬ 
ing  soda  solution,  or  other  liquid,  through  the  tube  and  aspirating  it. 
Between  the  washings  the  end  of  the  rubber  tube  attached  is  placed  in  a 
basin  with  the  end  covered  by  fluid  so  that  a  continuous  siphonage  takes 
place.  The  retention  of  the  tube  is  without  discomfort,  while  the  ab¬ 
sence  of  stomach  distention  and  vomiting  gives  the  greatest  relief  to 
those  distressed  patients. 

Fluid  may  be  left  in  the  stomach  or  medication  given  if  desired. 

Sleep.  Insomnia  is  mainly  due  to  toxaemia,  and  the  use  of  saline  in¬ 
fusion,  and  sometimes  of  sera  or  vaccines,  may  be  of  help.  Morphia,  as 
hindering  free  excretion  and  favouring  the  occurrence  of  intestinal  dis¬ 
tension,  is  to  be  avoided.  The  introduction  of  fifteen  grains  of  aspirin 
into  the  rectal  infusion  is  often  useful,  and  if  hypnotics  are  used,  either 
veronal  or  sulphonal  is  perhaps  the  least  objectionable. 

Distension.  Intestinal  distension  in  late  cases  is  often  beyond  the 
limits  of  treatment.  When  not  due  to  complete  atony,  gastric  lavage 
and  the  alternation  of  an  occasional  enema  containing  from  half  to  one 
ounce  of  turpentine  may  help.  Again,  the  passage  of  a  rectal  tube  often 
allows  the  escape  of  flatus  in  considerable  quantity.  Hypodermic  injec¬ 
tions  of  eserin  salycilate,  gr.  1/100,  often  favour  intestinal  peristalsis, 
as  do  also  small  repeated  doses  of  calomel,  *4  or  1  grain,  which  at  the 
same  time  help  intestinal  asepsis.  In  bad  cases  large  doses  (up  to  one 
ounce)  of  sulphate  of  magnesia  are  useful. 

Sera  and  vaccines.  The  acute  nature  of  the  disease  restricts  the  early 
employment  of  sera  to  stock  preparations.  Polyvalent  sera  of  bacillus 
coli  communis,  streptococcus  pyogenes,  or  pneumococcus  may  be  useful. 
The  first  injection  should  be  made  before  the  patient  leaves  the  operation 
table.  The  routine  inoculation  of  a  culture  tube  in  all  cases  renders  it 
practicable  to  prepare  a  special  vaccine  which  may  be  substituted  for  the 
serum  later  if  desired. 

Dressings  should  be  frequent  if  discharge  is  free,  and  the  surface  of 
the  abdomen  should  be  carefully  cleansed  on  each  occasion.  Drainage 
tubes  must  be  retained  as  long  as  any  discharge  persists;  they  should  be 
shortened  rather  than  diminished  in  calibre  prior  to  removal,  when  they 
have  been  retained  for  more  than  a  couple  of  days.  A  small  gauze  plug 
may  be  substituted  when  the  tube  is  finally  removed. 

Results.  Those  obtained  by  the  surgical  treatment  of  diffuse  peri- 
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toneal  infection  clue  to  perforations  have  been  already  referred  to  under 
the  special  sections  devoted  to  that  subject  (pp.  669,  673,  678,  682,  803). 
A  general  numerical  computation  from  statistical  records  can  hardly 
serve  any  practical  purpose,  since  authors  differ  so  widely  in  their  views 
as  to  what  is  to  be  designated  4  diffuse  ’  infection. 

The  prognosis  in  any  given  case  depends  upon  the  nature  of  the  in¬ 
fection,  upon  its  duration,  upon  the  extent  of  peritoneal  surface  involved, 
and  upon  the  locality  infected.  Thus  streptococcic  and  bacillus  pyocyanic 
infections  prove  almost  uniformly  fatal,  the  rare  staphylococcic  are 
somewhat  less  serious,  while  infections  by  bacillus  coli  communis  and 
the  gonococcus  are  comparatively  favourable.  Pneumococcus  infections 
may  be  rapidly  fatal,  or  in  other  cases  tend  to  localize  themselves  se¬ 
curely  and  lead  to  moderate  sized  abscesses.  A  large  proportion  of  all 
peritoneal  infections  are  of  a  mixed  character.  The  treatment  of  acute 
infections  of  more  than  thirty-six  hours’  duration  is  unpromising,  and 
when  more  than  one-third  of  the  peritoneal  cavity  is  involved  the  prog¬ 
nosis  is  very  unfavourable.  Infections  of  the  central  area  of  the  abdo¬ 
men  occupied  by  the  small  intestine  are  especially  dangerous  on  account 
of  the  rapidity  with  which  diffusion  is  effected  by  the  peristaltic  move¬ 
ments  of  the  bowel,  while  in  such  comparatively  quiet  situations  as  the 
right  hypochondrium  and  the  right  iliac  fossa  diffusion  takes  place  more 
slowly,  and  localization  develops  more  readily.  Systemic  absorption  is 
much  more  rapid  and  abundant  from  the  upper  abdomen  than  from  the 
pelvis. 
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Abdomen,  exploratory  opening  of 
the,  rarely  necessary,  634 

Abdominal  disease,  hyperalgesia  as  an 
aid  to  diagnosis  in,  643 
organs,  viscerosensory  reflex  of, 
643-648 

pain,  confusion  of  thought  in  rela¬ 
tion  to,  643 

serious,  significance  of,  638 
wall,  cellulitis  of  the,  a  complica¬ 
tion  of  iliac  colostomy, 
707 

closure  of  wound  in  the,  in 
repair  of  intestinal  injuries, 
668 

wound,  suture  of  the,  after  opera¬ 
tions  for  diseases  of  the 
stomach,  556 
zones,  description  of,  659 
Abduction,  after  operation  for  anky¬ 
losis  with  sinuses  after  hip- 
joint  disease,  254 

after  operation  for  tuberculous  dis¬ 
ease  of  the  shoulder- joint, 
199 

essential  in  the  after-treatment  of 
excision  of  the  hip-joint, 
242-247 

hip-splint,  description  of,  242-244 
Stiles’s,  photograph  of,  242 
Stiles’s,  applied  after  excision 
of  the  joint,  photograph  of 
a  child  with,  243 

method  of  maintaining,  during  the 
dressing  after  excision  of 
the  hip- joint,  photograph 
showing,  244 

splint,  use  of,  after  operation  for 
osseous  ankylosis  after  hip- 
joint  disease,  253 
use  of,  after  tenotomy  of  the 
adductors,  249 

Thomas’s,  use  of,  after  ex¬ 
cision  of  the  hip-joint,  245 
Abscess,  appendical,  local,  operations 
for,  mortality  after,  806 
after  appendicectomy,  formation 
of  secondary,  796 


Abscess  and  sinuses,  the  result  of  tu¬ 
berculous  disease  of  the  hip- 
joint,  operations  for,  254 
rest  in  the  treatment  of,  254 
bone,  staphylococcal,  differentia¬ 
tion  of,  from  chronic  tuber¬ 
culous  abscess,  122 
following  excision  of  elbow,  196 
intraperitoneal,  treatment  of,  759 
intrathoracic,  operation  for,  169 
in  tuberculous  disease  of  the  ankle- 
joint,  treatment  of,  205,  21 7 
femur,  treatment  of,  146 
hip,  treatment  of,  240,  241 
jaw,  lower,  operation  for,  157, 

158 

upper,  and  malar  bone, 
operation  for,  159 
ribs,  treatment  of,  1 73-1 75 
scapula,  treatment  of,  199 
ulna,  diaphysis  of  the,  opera¬ 
tions  for,  139 

wrist- joint,  treatment  of,  187 
lingual,  acute,  operations  for,  455 
after-treatment,  455 
local,  previous  occurrence  of  a,  an 
indication  for  appendicec¬ 
tomy,  781 

lumbar,  route  of,  800 
pelvic,  operations  for,  800 
peri-appendical,  operations  for,  797 
perisplenic,  operation  for,  803 
pharyngeal,  operations  for,  499 
popliteal,  resulting  from  tubercu¬ 
lous  osteomyelitis  of  the  fe¬ 
mur,  treatment  of,  143,  144 
posterior  mediastinal,  treatment  of, 
169 

prevertebral  cervical,  development 
of,  165 

thoracic,  operation  for,  166 
retrocaecal,  incision  for,  799 
retrocolic,  operation  for,  803 
retro-peritoneal,  759,  760 
retro-pharyngeal,  of  intra-pharvn- 
geal  origin,  500 
extra-pharyngeal  origin,  500 
acute,  operations  for,  500 
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Abscess,  secondary  to  tuberculous  dis¬ 
ease  of  the  spinal  column, 
course  of,  160 
spinal,  aspiration  of,  173 
curettage  of,  172,  173 
development  of,  165 
origin  generally  tuberculous, 

499 

subhepatic,  operation  for,  801 
subphrenic,  operation  for,  802 
tuberculous,  chronic,  differentia¬ 
tion  of,  from  Brodie’s  ab¬ 
scess,  122 

iliac,  operation  for,  171 
lumbar,  operation  for,  169 
of  the  diaphysis,  124 
skull,  operation  for,  155,  156 
under  the  pectoralis  major, 
operation  for,  173 

Absorption,  systemic,  rapidity  of,  in  re¬ 
lation  to  location  of  peri¬ 
toneal  infection,  852 

Accidents  and  after-consequences  of 
enterectomy,  758 

from  nasal  injections  of  hot  par¬ 
affin,  380 

Acetabular  cavity,  formation  of  a  new, 
in  arthroplasty  of  hip,  105- 
108 

Acetabulum,  involvement  of,  in  tuber¬ 
culous  hip-disease,  240 
partial  obliteration  of  the,  after 
dislocation  of  hip-joint,  112, 

IT3 

primary  seat  of  tuberculous  dis¬ 
ease  of  the  hip-joint  in  some 
cases,  233 

Acetonaemia,  influence  of  starvation 
upon  occurrence  of  post¬ 
operative,  492 

Acidosis  after  operation  for  peritoneal 
infection,  rectal  infusion  for, 
848 

Actinomycosis  an  indication  for  ap- 
pendicectomy,  783 

Acute  appendicitis,  operations  for,  mor¬ 
tality  after,  804 

Adams’s  operation  for  Dupuytren’s 
contraction,  426 

osteotomy  of  the  femur  for  an¬ 
kylosis  with  malposition, 
250 

Adduction,  marked,  in  old  healed  cases 
of  hip-disease,  advantage  of 
open  division  of  adductors 
for,  250 


Adduction,  with  lameness,  tenotomy  of 
the  adductors  best  method 
of  treating,  248 

Adductor  muscles,  tenotomy  of  the,  247 
Adenoids,  removal  of,  before  staphy¬ 
lorrhaphy  after  infancy,  276 
Adenoma,  lingual,  removal  of,  459 
Adrenalin,  use  of,  in  hemorrhage  after 
operation  for  cleft-palate, 
282 

gastro-enterostomy,  616 
chloride,  use  of,  in  recurrent  or 
secondary  haemorrhage  after 
removal  of  the  upper  jaw, 
.312 

injection  of,  antidote  for  shock, 
312 

Advancement  flaps  in  the  treatment  of 
face  injuries,  448 

Age  in  relation  to :  carcinoma,  lingual, 
467 

cleft-palate  operations,  271,  272, 
275 

duodenum,  perforations  of  the, 

675 

elbow,  after-treatment  of  excision 
of  the,  195 

faecal  impaction,  842 
hypopharyngeal  tumours,  519 
os  calcis,  operation  for  tuberculous 
disease  of  the,  203,  204 
patella,  operations  for  fracture  of 
the,  64 

plastic  surgery,  354 
skin  grafting,  365 
spinous  processes,  depth  to  which 
.  they  are  split  in  Albee  op¬ 
eration  for  Pott’s  disease, 
162 

webbed  fingers,  operations  for, 
419 

Ala  nasi,  restoration  of  the  (Legg),  cut 
showing,  387 

by  a  flap  taken  from  the  cheek, 
cut  showing,  388 
same  side  of  the  nose,  386 
Alae  nasi  and  columella,  relation  of 
cancer  of  upper  lip  to,  293 
and  side  of  the  nose,  operations  for 
restoration  of  the,  384 
Albee  operation  for  Pott’s  disease,  160 
processes  in,  cuts  showing,  161 
Albert’s  method  of  jejunostomy,  691 
Alcoholics,  characteristics  of  lingual 
carcinoma  in,  466,  467 
Allingham’s  bobbin,  738 
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Almond  oil,  lime  water,  zinc  oxide,  and 
carbolic  acid,  in  the  treat¬ 
ment  of  burns,  441 

Aluminium  acetate  in  the  treatment  of 
burns,  441 

Alveolar  margin  of  upper  jaw,  early 
spread  of  cancer  of  upper 
lip  along  the,  292 

process,  deformities  of  the,  correc¬ 
tion  of,  348 

fracture  of  the,  avoidance  of, 
in  the  operation  for  cleft- 
palate,  275 

involvement  of,  in  tuberculous 
osteomyelitis  of  the  up¬ 
per  jaw  and  malar  bone, 

*59. 

resection  of,  for  deformity  due 
to  scar  contraction,  349 
processes,  normal  development  of, 
after  operation  for  cleft- 
palate,  272 

‘  Ambrine  ’  in  the  treatment  of  burns, 
441 

wax  method  (W.  O.  Paraffin  No. 
7)  in  the  treatment  of 
burns,  444 

Amoebic  dysentery,  appendicostomy  for 
(Ewart),  692 
colostomy  for,  695 

Amputation  for  ankylosis  with  sinuses 
after  hip-joint  disease,  253 
Barker’s  coat-sleeve  -  circular,  in 
appendicectomy,  790,  792 
for  tuberculous  disease  of  the 
knee-joint  secondary  to  a 
focus  in  one  of  the  bones, 
223,  244 

osteomyelitis  of  metacarpo¬ 
phalangeal  joint,  152 

tuberculous  osteomyelitis  of 
the  phalanges  of  the  foot, 
153 

of  finger  for  tuberculous  osteo¬ 
myelitis  of  interphalangeal 
joint,  152 

of  supernumerary  digits,  423 

Anaemia,  a  sign  of  bleeding  from 
chronic  gastric  ulcer,  636 
yellow,  a  sign  of  cancer  of  the 
stomach,  641 

Anaesthesia  for,  Crile’s  block  dissection, 
486 

removal  of  the  tongue,  gen¬ 
eral,  468;  local,  468 

tonsillectomy,  492 


85s 

Anaesthesia,  light,  in  operation  for 
cleft-palate,  277 
local,  for  jejunostomy,  691 

infiltration,  for  operation  for 
intestinal  obstruction,  807 
Anaesthetic,  choice  of,  for  operations 
for  lingual  carcinoma,  468 
use  of,  for  cleft-palate  operations, 
277 

for  hare-lip,  operation,  259 
Anastomosis,  antiperistaltic,  in  pos¬ 
terior  gastro-enterostomy, 
cuts  showing,  610,  61 1 
intestinal,  artificial  aids  to,  737 
end-to-end,  719 
end-to-side,  734 

lateral,  see  Lateral  intestinal  anas¬ 
tomosis,  740 
simple  lateral,  764 
operation,  766 
prognosis  and  results,  771 
of  stomach  and  jejunum,  573, 
577 

‘  Angle,  mesenteric/  see  ‘  Mesenteric 
angle  ’ 

splint  after  operation,  lateral 
view  (Blair),  cut  showing, 
342 

showing  flanges  drilled  for  bolts, 
and  also  bicuspid  teeth  re¬ 
moved  at  operation  (Blair), 
cut,  342 

Ankle,  excision  of  the,  by  Kocher’s 
external  J-shaped  incision, 
cuts  showing,  206,  207,  209 
six  years  after  operation,  skia¬ 
gram  showing  result  of, 
211 

and  foot,  operations  for  tubercu¬ 
lous  disease  of  the,  200 
Ankle-joint,  arthrodesis  of  the,  49 

arthrotomy  and  drainage  of  the, 

45  . 

for  acute  suppurative  arthri¬ 
tis,  45 

for  fractures  into  the,  46 
for  fractures  of  the  astraga¬ 
lus,  46,  49 

for  Pott’s  fracture,  compound, 
47;.  recent,  47 

simple,  of  long  standing, 
48 

excision  of  the,  50,  204 
operations  upon  the,  45 

for  tuberculous  disease,  204 
after-treatment,  212 
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Ankylosis  of  elbow-joint,  division  of, 
in  arthroplasty,  26 
excision  for,  18 

following  excision  of  the  elbow, 
196 

of  the  hip,  in  faulty  position, 
arthrotomy  for,  92 
osseous,  following  hip- joint  dis¬ 
ease,  operations  for,  250 
after-treatment,  252 
knee  in  the  flexed  position,  cunei¬ 
form  resection  for,  84, 
230 

in  a  faulty  position,  excision 
for,  77,  84 

shoulder,  excision  for,  35,  38 
following  conservative  treatment 
of  tuberculous  disease  of  the 
shoulder- joint,  197 
predisposition  to,  abduction  after 
excision  of  hip  favouring, 
247 

temporo-maxillary  (Murphy),  331 
diagnosis,  332  ;  operation  for, 

333 

operative  complications,  338 
post-operative  treatment,  338 
with  adduction,  tenotomy  of  the 
adductors  for,  248 
with  sinuses  after  hip- joint  dis¬ 
ease,  operations  for,  253 
Annandale’s  cases  of  operation  for  sub¬ 
luxation  of  the  inter-articu¬ 
lar  fibro-cartilage  of  the 
temporo-maxillary  joint,  318 
Anorexia  a  sign  of  cancer  of  the  stom¬ 
ach,  641 

Anterior  gastro-enterostomy  (Wol- 
fler),  598,  613 

and  posterior  gastro-enterostomy, 
relative  merits  of,  620 
Anterior  tarsectomy,  complete,  200 
triangle  lymphatic  glands,  ex¬ 
posure  of,  in  operations 
upon  the  angle  of  the 
mouth,  292 

triangle,  preservation  of  contents 
of,  Butlin’s  statistics  in 
forty-four  cases  of,  488 
question  as  to  removal  of 
contents  of,  in  lingual  car¬ 
cinoma,  491 

Anti-colon  bacillus  serum,  injection  of, 
after  appendicectomy  (Ma- 
kins  and  Sargent),  795 
effects  of,  759 


Antiseptics,  use  of,  after  operations 
upon  the  tongue,  455,  458 
preparatory  to  operations  for  lin¬ 
gual  carcinoma,  468 
after  tonsillectomy,  497 

Whitehead’s  operation,  472 
in  diarrhoea  after  gastro¬ 
enterostomy,  620 

intestinal,  use  of,  preparatory  to 
operation  for  stercoral  fis- 
tulse,  774 

Antrum,  distension  with  pus  and 
granulation  tissue  of,  care 
necessary  to  exclude  possi¬ 
bility  of,  in  diagnosis  of 
malignant  growth  of  upper 
jaw,  301 

Anus,  artificial,  appendix  used  as 
(Keetley),  692;  closure  of, 
question  of,  695,  696,  718,  719 
establishment  of,  in  malignant 
disease,  718 

growth  of  rectum  or  pel¬ 
vic  colon,  694 
failure  to  act  of,  708 
lateral  anastomosis  prelimi¬ 
nary  to  the  closure  of,  765 
lumbar,  disadvantage  of,  697 
Marro’s  method  for  making, 
703  . 

operations  for,  776 
csecal,  advantages  and  disadvan¬ 
tages  of,  698 
colic,  advantages  of,  693 
imperforate,  disadvantages  of  in¬ 
guinal  colostomy  for,  708 
Aperients,  use  of,  after  operations 
upon  the  stomach,  559 
Apparatus  for  ansesthetization  by  the 
intra-tracheal  method  (Boyle 
and  Gask),  469 

limiting  degree  of  flexion  after 
operations  for  fracture  of 
the  patella,  71 

rectal  infusion,  cut  showing,  848 
stomach  lavage  (Kanavel),  850 
Appendicitis,  see  Appendicectomy 
Appendicectomy,  780 

adhesions  after,  formation  of,  797 
complications  and  sequelae,  795 
for  abnormal  meso-appendix,  782 
abscess  in  upper  regions  of 
abdomen,  800 
actinomycosis,  783 
appendicitis,  780 
acute,  780,  792 
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Appendicectomy  for  chronic  appendi¬ 
citis,  781 

complicating  mucous  co¬ 
litis,  782 

foreign  body  in  the  appendix, 
782 

malignant  disease,  783 
pelvic  abscess,  800 
peri-appendical  abscess,  797 
perisplenic  abscess,  803 
previous  local  abscess,  781 
recurring  appendicitis,  781 
retrocolic  suppuration,  803 
subhepatic  abscess,  801 
tuberculous  disease,  783 
indications,  780 
in  quiescent  intervals,  787 
McBurney’s  incision  for,  783 
mortality  of,  804 
prognosis  and  results  of,  803 
rectus-sheath  incision  in,  785 

Appendicostomy,  691 
operation,  692 

Appendix,  vermiform,  adherent,  intes¬ 
tinal  obstruction  by,  827 
affection  of,  maximum  point  of 
hyperalgesia  for,  646 
dyspepsia,  641 

freed,  removed,  and  stump  liga¬ 
tured,  cuts  showing,  791 
operations  upon  the,  780 
perforations  of  the,  in  enteric 
fever,  treatment  of,  681 
positions  of  the,  common,  787 
removal  of  the,  790 
sunk,  cut  showing,  792 
tender,  meaning  of,  643 

Apposition  stitches,  use  of,  in  suturing 
flaps,  359 

Arcades,  anastomotic,  vascular,  injury 
of,  673 

interruption  of,  745,  757 
cut  showing,  744 

Arm-bath,  use  of,  in  drainage  of  elbow- 
joint,  13 

Arm,  flaps  derived  from  the,  415 

Arthrectomy,  definition  of  term,  7 

for  diffuse  tuberculous  disease  of 
the  synovial  membrane  of 
the  knee-joint,  216 

Arthritis,  suppurative,  arthrotomy  for, 
3 

acute,  of  the  ankle-joint,  arthrot¬ 
omy  and  drainage  for,  45 
elbow,  arthrotomy  for,  13 

modified  excision  for,  18 
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Arthritis,  suppurative,  chronic,  of  hip- 
joint,  excision  for,  100 
septic,  of  hip-joint,  excision 
for,  92 

of  the  knee-joint,  arthrotomy 
and  drainage  for,  59 

intractable,  question  of 
excision  for,  77 
of  the  shoulder,  drainage  in, 
28 

pyaeinic,  gonorrhoeal  or  rheu¬ 
matoid,  bony  or  fibrous  an¬ 
kylosis  of  the  temporo-max- 
illary  joint  resulting  from, 
excision  of  the  condyle  of 
the  lower  jaw  for,  319 
tuberculous,  of  the  hip-joint,  rela¬ 
tive  value  of  conservative 
and  operative  measures  in 
the  treatment  of,  232 
Arthrodesis,  ankylosis  in  paralyzed  and 
flail  joints,  for  production 
of,  6 

operation,  7 
of  the  ankle-joint,  49 
elbow,  21 

knee,  excision  for,  77,  83 
shoulder,  41 
Arthroplasty,  5 

after-treatment,  6 

of  the  elbow  (Murphy),  23 

for  complete  bony  ankylosis 
between  the  humerus  and 
ulna  in  a  position  of  com¬ 
plete  extension  (Murphy), 
cuts  showing,  22 
hip  (Murphy),  103 

cuts  showing,  104-m 
jaw  (Murphy),  for  ankylosis,  333 
knee  (Murphy),  85 

articular  surfaces  of  femur 
and  tibia  ready  for  insertion 
of  interposing  flap,  sub¬ 
patellar  flap  prepared  (Mur¬ 
phy),  cuts  showing,  87, 
88 

bone  and  anterior  flap  rela¬ 
tions  at  completion  of  oper¬ 
ation  (Murphy),  schematic, 
cuts  showing,  90 
external  tibio- femoral  flap  in¬ 
serted  and  outer  end  of  in¬ 
ternal  patella  flap  (Mur¬ 
phy),  cut  showing,  89 
freeing  ankylosed  patella  from 
femur  with  ‘  artist '  chisel, 
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Arthroplasty :  ( C ont. ) 

interposing  flap  prepared 
(Murphy),  cut  showing,  87 
freeing  tibia  from  femur  with 
curved  chisel,  interposing 
flap  prepared  (Murphy), 
cuts  showing,  86 
overlapping  of  internal  and 
external  interposing  flaps 
(Murphy),  cuts  showing,  89 
shoulder,  29,  34 
(Coville),  42 
(Murphy),  42 
Arthrotomy,  3 

and  drainage  of  the  ankle-joint,  45 
and  drainage  of  the  elbow,  13 
ankle-joint,  fractures,  46 
technique,  47-49 
and  drainage  of  knee-joint,  59 
and  drainage  of  the  shoulder- joint, 
28 

for  tuberculous  disease  of  the 
elbow-joint,  189 

for  abscess  resulting  from  tuber¬ 
culous  disease  of  hip- joint, 
254 

of  the  hip,  92 
of  the  knee,  external,  216 
for  tuberculous  disease  of  the 
synovial  membrane  of  the 
knee-joint,  215 

production  of  chemical  inflamma¬ 
tion  of  knee-joint  prepara¬ 
tory  to,  225 

stage  of  excision  of  the  knee  by 
Kocher’s  external,  slightly 
J-shaped  incision,  cuts  show¬ 
ing,  217,  218,  221 

stage  of  Kocher’s  excision  of  the 
hip,  cut  showing,  236 
Artificial  aids  to  enterectomy,  737 
anus,  776 

operation,  776 
prognosis  and  results,  779 
Arytseno-epiglottic  fold,  tumour  of  the, 
removal  of,  51 1,  512 
involvement  by  lingual  carcinoma 
of  the,  operative  measures 
generally  contra-indicated 
in,  467 

Asepsis  essential  to  success  of  plastic 
surgery,  354 

Ashurst,  see  Harte  and  Ashurst 
Aspiration  of  spinal  abscess,  173 
Aspirin  in  the  treatment  of  diffuse  peri¬ 
toneal  infection,  851 


Astragalus,  a  caseous  tuberculous  focus 
in  the  head  and  neck  of  the, 
skiagram  showing,  205 
excision  of  the,  46,  49,  50 
technique,  51 

exposure  of  the,  cut  showing,  52 
fracture  of  the,  arthrotomy  for,  46, 
49 

operations  for,  49,  50 
removal  of  the,  cut  showing, 
53. 

in  whole  or  in  part,  in  ex¬ 
cision  of  the  ankle- 
joint,  208,  210 

shaping  of  the,  in  operation  for 
■tuberculous  disease  of  the 
ankle-joint,  208 

and  ankle,  skiagram  showing  re¬ 
sult  of  excision  of  the,  nine 
years  after  operation,  212 
and  os  calcis  together  with  the  soft 
parts  of  the  heel,  removal 
of,  213 

Astringents,  use  of,  in  diarrhoea  after 
gastro-enterostomy,  620 

Atropin,  injection  of,  preliminary  to 
tonsillectomy,  492 

Auricle,  plastic  operations  on  the,  388 

Axial  union  in  operation  for  artificial 
anus,  777 

after  enterectomy  for  obstruction, 
813 

in  enterectomy,  719 
operation,  720 

operation  for  intussusception, 
817 

volvulus,  821 
Murphy’s  button  in,  739 
of  transverse  colon  in  colectomy, 

A  •  752  • 

Axilla,  abscess  in  the,  a  complication 
of  tuberculous  osteomyelitis 
of  the  ribs,  175 

quadrilateral  space  in  the  posterior 
wall  of  the,  boundaries  of 
the,  128,  129 

Azygos  artery,  ligature  of,  in  excision 
of  the  knee  for  tuberculous 
disease,  220 

Bacillus  coli  communis,  peritoneal 
adhesions  in  relation  to, 

845. 

infection,  prognosis  of,  852 
pyocyanic  peritoneal  infection, 
prognosis  of,  852 
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Back,  skin  grafting  on,  less  frequently 
successful  than  on  limbs, 
365 

Balfour  operation  for  partial  gas¬ 
trectomy,  579 

Ballanger’s  method  of  tonsillectomy, 

497 

Banks,  Mitchell,  tube,  use  of,  in  ul¬ 
cerative  colitis,  696 

Bardenheuer’s  method  for  overcoming 
the  disadvantage  of  the  free 
communication  between  the 
nasal  cavity  and  the  mouth 
in  removal  of  upper  jaw,  310 
of  treatment  of  tuberculous  aceta¬ 
bulum,  240 

Barker’s  coat-sleeve  circular  amputa¬ 
tion  in  appendicectomy,  790, 
792 

case  of  volvulus  of  the  bowel  after 
gastro-enterostomy,  620 
flushing  gouge,  use  of,  in  opera¬ 
tions  for  pharyngeal  ab¬ 
scess,  499,  500 

spoon,  use  of,  in  operation  for 
iliac  abscess,  172 

upon  the  hip- joint,  241 
theory  concerning  drainage  after 
resection  of  the  hip,  241 

Barnard’s  (Harold)  method  for  drain¬ 
age  of  the  knee-joint,  59,  60 
of  operation  for  perisplenic  ab¬ 
scesses,  803 

subphrenic  abscess,  802 

Barnsley’s  case  of  bursting  of  wall  of 
sigmoid  colon,  708 

Battle’s  incision  for  appendicectomy, 
786 

Beck-Jianu  operation  for  repair  of 
defects  of  lower  end  of 
oesophagus,  552 

Beck’s  bismuth  paste,  injection  of,  in 
case  of  suppuration,  348 

Beckmann’s  use  of  cartilage  splint  in 
bone  transplant  in  nasal  de¬ 
pressions,  379 

Bed-frame  (Bradford),  use  of,  after 
operation  for  spinal  abscess, 
173 

Beef  jelly,  use  of,  after  operation  for 
cleft-palate,  281 

Beesly  (Lewis  S.)  on  the  advantages 
of  abduction  after  excision 
of  the  hip,  246 

Belt,  abdominal,  use  of,  in  gastroptosis, 
629 
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Bending  at  or  near  the  seat  of  opera¬ 
tion  for  excision  of  the  knee 
in  children,  228-230 

Bergmann’s  (Von)  Clinic,  statistics  of 
complete  removal  of  the  up¬ 
per  jaw  in,  313 

Bergmann’s  (Von)  method  for  im¬ 
provement  of  deformity  of 
receding  chin,  330 

Berry  and  Guiseppi’s  reports  of  results 
of  repair  of  intestinal  in¬ 
juries,  670 

Beyea’s  operation  for  gastroptosis,  631 
cut  showing,  632 

Bicarbonate  of  soda,  use  of,  for  pain 
of  chronic  gastric  ulcer,  639 
Biers  cupping  in  the  treatment  of  sup¬ 
puration  of  facial  wounds, 
452 

Bigelow’s  method  for  reduction  of  dis¬ 
location  of  hip- joint,  112 
Bilateral  exclusion  (Intestinal),  766 
Biliary  calculi,  intestinal  obstruction 
from,  840 

Biniodide  lotion,  use  of,  in  excision  of 
the  hip  for  suppurative 
arthritis,  103 

Bircher’s  method  of  trans-mediastinal 
oesophagectomy,  S45 
Bismuth  meal,  use  of,  in  diagnosis  of 
cancer  of  stomach,  641 
obstruction  at  the  cardiac  inlet  of 
the  stomach,  635 
Bite,  open,  see  Open  bite 
Blair,  Vilray  P.,  on  Correction  of  De¬ 
velopment  or  Acquired 
Deformities  of  the  Lower 
Jaw,  339 

Blair’s  cases  of  operation  for  obliquity 
of  the  chin,  348 

description  of  the  Rose  operation 
for  hare-lip,  263 

modification  of  the  Gunning  splint 
for  use  in  operations  upon 
the  jaws,  cut  showing,  348 
saw,  use  of,  for  cutting  bone  in 
operation  upon  the  lower 
jaw,  341 

Blanket  suture  in  the  treatment  of  face 
injuries,  451 

Block  dissection,  Crile’s,  486 
Bloodgood’s  method  of  suture  in  the 
removal  of  the  sigmoid 
flexure,  756 

Blood-vessels,  plastic  operations  upon 
the,  353 
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Blood,  vomiting  of,  significance  of,  in 
intestinal  injuries,  664 
Bobbins,  an  aid  to  enterectomy,  738 
Bone,  adjusting  the,  after  removal  of 
bone  sections  in  submuco- 
periosteal  operation  for  pro¬ 
trusion  of  the  lower  jaw, 
343;  cuts  showing,  342,  343 
adjusting  the,  in  operation  for  re¬ 
traction  of  the  lower  jaw, 

345 

bobbin,  decalcified,  738 
cutting  forceps  (Murphy’s),  cuts 
showing,  334 

cutting  the,  in  operation  for  re¬ 
traction  of  the  lower  jaw, 
343 

in  submucoperiosteal  opera¬ 
tion  upon  the  lower  jaw,  342 
in  transmucoperiosteal  opera¬ 
tion  for  protrusion  of  the 
lower  jaw,  340 

drill  for  wiring  fragments  of 
patella,  cut  showing,  67 
extraction  of,  piecemeal,  in  com¬ 
plete  removal  of  the  upper 
jaw,  307 

forceps,  use  of,  in  excision  of  the 
lower  jaw,  322 

in  excision  of  the  condyle  of 
the  lower  jaw,  320 
in  removal  of  the  upper  jaw, 
complete,  307,  308 
partial,  314 

in  osteoplastic  resection  of  the 
upper  jaw,  315 

graft,  in  the  treatment  of  face  in¬ 
juries,  447 

malar,  see  Malar  bone 
marrow,  importance  of,  in  bone 
grafts,  in  Albee  operation 
for  Pott’s  disease,  163 
or  cartilage,  transplantation  of,  in 
obliquity  of  the  chin,  347 
plates,  formation  of,  in  Hibbs’s 
operation  for  Pott’s  disease, 
164 

section  in  Langenbeck’s  osteo¬ 
plastic  resection  of  the  up¬ 
per  jaw,  lines  of,  cut  show¬ 
ing,  316 

removal  of  the  upper  jaw, 
lines  of,  306;  cut  showing, 
307 

transplant  in  nasal  depressions, 

379 


Bones,  fat  transplants  into,  results  of, 

393 

fixation  of  the,  in  excision  of  the 
knee  for  tuberculous  dis¬ 
ease,  220,  222 

long,  tuberculous  osteomyelitis  of 
the  diaphyses  of  the,  opera¬ 
tions  for,  121 

metacarpal,  tuberculous  osteomye¬ 
litis  of  the,  operations  for, 

152 

after-treatment,  153 

metatarsal,  tuberculous  disease  of 
the,  operations  for,  154 

of  finger,  removal  of,  in  operation 
-  for  webbed  fingers  with  os¬ 
seous  union,  423 

sawing  of  the,  in  excision  of  the 
knee  for  tuberculous  dis¬ 
ease,  219 

the  short  long-,  tuberculous  os¬ 
teomyelitis  of,  operations 
for,  151 

tuberculous  affections  of  the,  op¬ 
erations  for,  121 

and  joints,  tarsal,  operations  upon 
the,  50 

Bonnecken’s  metal  splint,  use  of,  after 
resection  of  the  lower  jaw, 

324 

Boot,  high,  means  of  compensation  for 
shortening  after  excision  of 
the  hip,  247 

building  up  of  sole  of,  a  means  of 
compensation  for  shortening 
oft  opposite  leg  after  ex¬ 
cision  of  the  knee  in  chil¬ 
dren,  228 

Boracic  acid  solution,  use  of,  after 
operation  for  cleft-palate, 
281 

Boric  lotion,  use  of,  in  infection  fol¬ 
lowing  removal  of  the  upper 
jaw,  312 

ointment  in  the  treatment  of  burns, 
441 

preparations,  use  of,  in  operation 
for  hare-lip,  263 

Bougie,  use  of,  in  excision  of  an  oeso¬ 
phageal  diverticulum  (But- 
lin ) ,  527 

for  determining  position  of  foreign 
body  in  the  oesophagus, 
530 

in  the  treatment  of  stricture  of  the 
cardiac  orifice,  635 
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Bow  saw,  use  of,  in  operation  for  tu¬ 
berculous  disease  of  the 
elbow-joint,  193 

in  operation  for  tuberculous  dis¬ 
ease  of  the  knee,  219 
Bowel,  closed  ends  of,  secondary  giving 
way  of,  760 

Bowel,  sec  also  Intestines 
Bowels,  sudden  action  of,  significance 
of,  in  intestinal  rupture,  664 
Bowlby’s  case  of  first  successful  suture 
for  perforation  in  enteric 
fever,  682 

Box-splint,  use  of,  after  operation  for 
tuberculous  osteomyelitis  of 
the  tibia,  148 

Bradford  bed-frame,  use  of,  after  op¬ 
eration  for  spinal  abscess, 
173 

bed-frame,  use  of,  after  operation 
for  tuberculous  disease  of 
the  sacro-iliac  joint,  256 
Bradford’s  case  of  thrombosis  causing 
intestinal  obstruction,  812 
Brain,  avoidance  of  injury  to,  in  op¬ 
eration  for  temporo-maxil- 
lary  ankylosis,  333,  338 
defects,  fat  transplants  in,  393 
Brandy,  use  of,  after  gastrostomy,  566 
Braun’s  observations  concerning  je¬ 
junal  ulcer,  618 

Bread  and  milk,  use  of,  after  operation 
for  cleft-palate,  281 

Breathing,  difficulty  of,  after  operation 
for  hare-lip,  measures  for 
alleviating,  262,  263 
Brewer’s  case  of  perforating  intestinal 
ulcer,  716 

Bridge  flaps  in  the  treatment  of  face 
injuries,  449 

nasal,  see  Nose,  bridge  of  the 
Broad  adhesions  in  intestinal  obstruc¬ 
tion,  treatment  of,  825 
Brodie’s  abscess,  differentiation  of, 
from  tuberculous  abscess  of 
bone,  1 22 

Bronchitis,  a  sequela  of  appendicec- 
tomy,  797 

Brophy  needle  for  operation  for  cleft- 
palate,  274 

operation  for  cleft-palate,  271 
Brophy ’s  theory  concerning  the  diam¬ 
eter  of  the  roof  of  the 
mouth  in  cleft-palate,  272 
time  for  operating  upon  cleft- 
palate,  271 
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Brown’s  case  of  severe  ectropion  of 
the  lip  corrected  by  flap 
taken  from  the  arm,  396 
Brunner  and  Haagn’s  cases  of  opera¬ 
tion  for  intestinal  obstruc¬ 
tion  due  to  thrombosis,  814 
Bryant  (J.  D.),  on  advisability  of  pre¬ 
liminary  ligature  of  the  ex¬ 
ternal  carotid,  in  complete 
removal  of  upper  jaw,  304 
Bryant’s  method  of  trans-mediastinal 
cesophagectomy,  539 
Buccinator  lymphatic  glands,  exposure 
of,  in  operations  upon  the 
angle  of  the  mouth,  292 
removal  of,  in  the  formation  of  a 
new  upper  lip  after  opera¬ 
tion  for  cancer,  294 
in  operation  for  cancer  in  the 
centre  of  one  side  of  the 
upper  lip,  295 

Buck’s  extension,  use  of,  after  arthro¬ 
plasty  of  hip,  109 

Bullae  following  burns,  etiology  of,  439 
treatment  of,  441 

Bullets,  intestinal  injuries  caused  by, 
nature  of,  671 

Burghard,  Fredc.  F.,  on  Operations  for 
Non-tuberculous  Affections 
of  Joints,  3 

Burghard’s  colostomy  pins,  cut  show¬ 
ing,  702 

method  for  operation  for  con¬ 
genital  dislocation  of  the 
hip,  1 14 

removal  of  the  synovial  membrane 
in  papillary  non-tuberculous 
synovitis  of  the  knee,  63 
Burghard  and  Cheyne,  see  Cheyne  and 
Burghard 

Burns,  constitutional  effects  of,  439 
diagnosis,  440 
prognosis,  440 
symptoms,  438 
treatment,  440 
Burns  and  scalds,  438 
Butlin’s  observations  concerning  sta¬ 
tistics  and  special  points  of 
operations  for  lingual  car¬ 
cinoma,  487 

operation  for  excision  of  chronic 
disease  limited  to  the  border 
of  the  tongue,  cuts  showing, 
457 

report  of  cause  of  death  in  colic 
carcinomata,  746 
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Buttock,  pocket  on,  in  operations  for 
contractions  of  the  fingers, 
425,  426,  430,  431 
Button,  Murphy’s,  731 

Cachexia,  a  sign  of  cancer  of  the 
stomach,  641 

Csecal  hernia,  837 
Caecostomy,  697 

Caecum  delivered,  appendix  freed  from 
its  mesentery,  in  appendi- 
cectomy,  cut  showing,  791 
fixation  of,  in  operation  for  caecal 
volvulus,  822 
removal  of  the,  747 
volvulus  of  the,  822 
Calculi,  biliary  or  intestinal,  obstruc¬ 
tion  by,  840 

Calomel,  use  of,  after  operations  upon 
the  stomach,  559 
in  intestinal  distension,  851 
Cameron’s  (Sir  Hector)  use  of  mat¬ 
tress  suture  in  operations 
for  fracture  of  the  patella 
of  long  standing,  73 
Cancer,  see  also  Carcinoma 
Cancer  at  the  inner  or  outer  canthus 
of  the  eye,  distribution  of, 
similar  to  that  of  cancer  in 
the  lips,  296;  removal  of, 
296 

of  the  duodenum,  an  indication  for 
gastro-enterostomy,  599 
face,  operations  for,  287,  296 
forehead,  excision  of,  296 
lips,  operations  for,  prelimi¬ 
nary  measures  for,  288 
large,  removal  of,  295 
recurrence  of,  due  to  V- 
shaped  incisions,  290 
originating  in  any  part  of  the  lips, 
angle  of  mouth,  or  skin  over 
cartilaginous  part  of  the 
nose,  method  of  extension 
of,  287 

in  the  lower  lip,  operations  for,  289 
and  angle  of  the  mouth,  large, 
not  involving  the  inferior 
maxilla,  296 

upper  lip,  small,  necessary  steps  in 
removal  of,  293 

in  the  centre  of  one  side  of  the 
upper  lip,  small,  necessary 
steps  for  excision  of,  294 
lips  and  face,  operations  for,  287 
three  stages  of,  289 


Cancer,  lip  and  face,  operations 
for,  precautions  necessary 
against  the  possibility  of 
transplanting  malignant  cells 
during,  289 

of  the  floor  of  the  mouth,  opera¬ 
tions  upon,  474,  480,  483 
naso-pharynx,  excision  of  the 
upper  jaw  for,  301 
stomach,  640 

diagnosis  of,  from  simple 
ulcer,  640 
physical  signs,  641 
treatment,  641 

upon  the  angle  of  the  mouth,  op¬ 
erations  upon,  291 
pyloric,  involvement  of  the  du¬ 
odenum  in,  568 
mode  of  spreading  of,  567,  568 
removal  of,  factors  determin¬ 
ing,  567 

Canthus  of  the  eye,  operation  for  ^an- 
cer  at  the,  296 

Capsule,  lateral,  suture  of  the,  for  frac¬ 
ture  of  the  patella,  71 
Carbolic  acid,  mouth  wash,  use  of,  pre¬ 
liminary  to  operation  for 
cancer  of  the  lips,  288 
use  of,  in  the  disinfection  of  tu¬ 
berculous  sinuses,  127,  141, 
.  253 

in  operation  upon  lower  lip,  290 
the  angle  of  the  mouth, 
292 

for  tuberculous  osteomye¬ 
litis,  124 

and  alcohol,  in  operation  upon  the 
hip-joint,  241 

lotion,  use  of,  in  complete  re¬ 
moval  of  the  upper  jaw,  308 
Carcinoma,  columnar-celled,  complete 
removal  of  the  upper  jaw 
for,  301,  304 

enterectomy  for,  mortality  sta¬ 
tistics  of,  763 
of  the  appendix,  783 
of  the  caecum,  common  character¬ 
istics  of,  747 

of  the  colon,  report  of  a  series  of, 

743 

anastomosis  for,  mortality  sta¬ 
tistics  of,  772 

ascending,  together  with  cor¬ 
responding  ‘  lymphatic  area,’ 
Dobson’s  description  of  re¬ 
moval  of,  749 
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Carcinoma  of  the  intestine,  colostomy 
for,  694 

methods  of  enterectomy  for, 
717 

of  upper  jaw,  excision  for,  301,  304 
oesophagus,  Bircher’s  opera¬ 
tion  for,  545 

jejunostomy  for,  688 
thoracic  oesophagus,  537 
sigmoid  flexure,  754 
stomach,  duodenostomy  or  je¬ 
junostomy  for,  597 

inoperable,  first  perform¬ 
ance  of  jejunostomy  for, 
688,  691 

partial  gastrectomy  for, 

596 

tongue,  operations  for,  469, 
472,  476,  482 

operative  statistics,  488- 

49° 

questions  concerning,  465, 
4 66,  467,  487,  489,  490, 
491 

rate  of  growth  of,  466 
and  lymph  glands,  simul¬ 
taneous  removal  of,  469 
‘  Carcinoma,  post-cricoid,’  506 
Carotid  artery,  external,  ligature  of 
the,  preliminary,  to  com¬ 
plete  removal  of  the  upper 
jaw,  304 

removal  of  one-half  of  the 
lower  jaw,  325' 

Carron  oil,  use  of,  not  advisable  in  the 
treatment  of  burns,  441 
Cartilage  or  bone,  transplantation  of, 
in  obliquity  of  the  chin,  347 
splint,  see  Splint,  cartilage 
value  of,  in  face  injuries,  446,  447 
Carwardine’s  intestinal  clamp,  656,  657 
Castor  oil,  use  of,  after  operations  upon 
the  stomach,  559,  566 
Catgut,  use  of,  for  intestinal  suture,  655 
sutures,  use  of,  after  removal  of 
half  of  lower  jaw,  327 
for  suturing  flaps,  357 
Cauterization  of  cancer  of  the  lips  pre¬ 
paratory  to  operation,  288 
Cautery,  use  of,  in  gastric  ulcer  (Bal¬ 
four),  587 

actual,  use  of,  in  operations  upon 
the  pharynx,  504 

Caustics,  corrosion  of  gastric  mucosa 
by,  gastro-enterostomy  for, 

599 
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Cavities,  bony,  paraffin  injections  for 
filling,  381 

Cellulitis  a  possible  sequela  of  removal 
of  the  upper  jaw,  312 
of  the  abdominal  wall,  a  complica¬ 
tion  of  iliac  colostomy, 
707 

tongue,  operations  for,  455 
spreading,  a  complication  of  op¬ 
erations  for  malignant  pha¬ 
ryngeal  tumours,  504 

Celluloid  plate,  results  of  use  of,  in  face 
injuries,  446 

thread,  use  of,  for  intestinal  su¬ 
tures,  655 

Cervical  abscess,  prevertebral,  opera¬ 
tion  for,  165 

glands,  secondary  deposits  in,  gen¬ 
erally  a  contra-indication  to 
operation  for  complete  re¬ 
moval  of  upper  jaw,  303 
cesophagectomy,  535 
history,  536 
indications,  535 
operation,  536 
results,  537 
oesophagostomy,  535 

after-treatment,  535 
difficulties  of,  535 
indications,  535 
operation,  535 
cesophagotomy,  529 

after-treatment,  534 
dangers,  535 
difficulties,  534 
operation,  532 

Cervix  uteri,  viscerosensory  reflex  of, 
643,  644 

Cheatle,  G.  Lenthal,  on  Operations  for 
Cancer  of  the  Lips  and 
Face,  287 

Cheatle’s  cases  of  cancer  of  the  lower 
lip,  operative  statistics  of, 
296 

investigations  concerning  degrees 
of  displaceability  of  the 
bowel,  in  relation  to  bullet 
apertures,  672 

method  of  axial  union  between  two 
narrow  portions  of  bowel, 
726;  cut  showing,  725 

Cheek,  closure  of  a  defect  in  the,  by 
gliding  a  flap  from  the  sub¬ 
maxillary  region,  cuts  show¬ 
ing,  410 

superimposed  flaps,  412 
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Cheek,  closure  of  a  small  defect  in 
the,  by  a  flap  taken  from 
the  skin  over  the  masseter, 
414 

Gussenbauer’s  operation,  415 
Israel’s  method,  412 
plastic  operations  on  the,  404 
restoration  of  a  defect  in  the, 
large,  cuts  showing,  408, 
409 

Cbeiloplasty,  394 

Chemotaxis  resulting  from  burns,  440 

Cheyne’s  (Sir  Watson)  dissector,  use 
of,  in  tenotomy  of  the  ad¬ 
ductors,  249 

method  of  operation  for  saddle¬ 
back  nose,  377 

restoring  the  bridge  of  the 
nose,  cuts  showing,  378 
operation  for  osseous  ankylosis 
after  hip-joint  disease,  252 
report  of  rupture  of  small  intestine 
by  bullet  not  penetrating  the 
skin,  673 

Cheyne  and  Burghard’s  preference  for 
partial  removal  of  the  jaw 
to  osteoplastic  resection, 
3*7. 

H-shaped  incision,  in  operation  for 
diffuse  tuberculous  disease 
of  the  synovial  membrane  of 
the  knee-joint,  216 
statement  as  to  desirability  of  op¬ 
eration,  for  tumour  of  slow 
growth  of  upper  jaw,  302 
theory  concerning  importance  of 
preservation  of  continuity 
of  the  lower  jaw  in  the  re¬ 
moval  of  an  epithelioma- 
tous  growth,  321 

method  of  reflecting  the  muco- 
periosteum  of  the  palate  in 
removal  of  upper  jaw,  31 1 
removal  of  the  patella  during 
excision  of  the  knee  for  tu¬ 
berculous  disease,  224 
treatment  after  operation  for  tu¬ 
berculous  disease  of  the 
shoulder-joint,  199 

Chiene’s  method  of  operation  for  pre- 
vertebral  cervical  abscess, 

i65 

Child  with  abduction  splint  applied 
after  excision  of  the  hip- 
joint,  photograph  showing, 
243 


Children,  continuous  hypodermoclysis 
for,  849 

gastro-intestinal  infection  of,  max¬ 
imum  point  of  hyperalgesia 
in,  647 

mortality  statistics  of  enterectomy 
for  sarcoma  in,  763 
operation  for  tuberculous  disease 
of  the  os  calcis  in,  204 
report  of  operation  in  perforation 
in  enteric  fever  in,  682 
Chin,  obliquity  of  the,  methods  for  im¬ 
provement  of,  346-348 
Chinese  twist,  use  of,  for  intestinal  su¬ 
tures,  654 

Chinosol,  use  of,  after  removal  of  half 
of  lower  jaw,  327 
before  complete  removal  of  the 
upper  jaw,  304 

Chisel,  use  of,  in  arthroplasty  of  hip, 
105,  106 

Chloroform,  administration  of,  for 
cleft-palate  operations,  277 
hare-lip,  operation,  259 
in  first  dressing  after  opera¬ 
tion  for  hare-lip,  261 
for  operation  for  intestinal 
obstruction,  807 

anaesthesia,  for  removal  of  the 
tongue,  469 
in  tonsillectomy,  492 
Chlumsky’s  investigations  concerning 
the  line  of  extension  of 
post-operative  infection,  652 
observations  concerning  the  union 
of  intestinal  wounds,  760 
Cholecystitis, 'maximum  point  of  hyper¬ 
algesia  for,  646 

Christian  Science,  use  of,  for  relief  of 
appendix  dyspepsia,  642 
Chronic  ulcer  of  the  tongue,  cuts  show¬ 
ing,  456 

Cicatrices  in  the  various  structures 
after  arthrotomy,  non-cor¬ 
respondence  advisable,  5 
Cicatricial  deformities  after  injuries, 
operations  for,  431 

Cicatrix  after  McBurney’s  incision,  783 
Circumflex  nerve,  avoidance  of  injury 
to,  in  operation  for  tuber¬ 
culous  disease  of  the  shoul¬ 
der-joint,  198,  199 

Clamp,  bayonet-shaped,  use  of,  in  ex¬ 
cision  of  gastric  ulcer,  584 
crushing,  on  the  stomach,  cut 
showing  (Mayo),  576 
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Clamp,  Hartmann’s,  cut  showing,  741 
Kocher’s  appendix  (Corner’s  modi¬ 
fication),  cut  showing,  790 
crushing,  cut  showing,  771 
right-angled,  rubber-covered,  value 
of,  in  operation  for  partial 
gastrectomy,  582 

Clamps,  application  of,  in  axial  union 
of  intestine,  720,  721 
applied,  preparatory  to  gastro¬ 
enterostomy,  574 
cut  showing,  572 
intestinal,  655-657 

Cleanliness  of  stomach  and  jejunum, 
importance  of,  in  abdominal 
operations,  555 

Cleft-palate,  operation  for,  272 
time  for,  271 

and  hare-lip,  operation  on  palate 
prior  to  that  on  the  lip,  272 
pressure  in  the  treatment  of,  271 

Closure  of  cut  ends  of  bowel  in  en- 
terectomy,  730 

Cocaine  after  operation  for  diffuse 
peritoneal  infection,  847 
intestinal  obstruction,  809 

Coffey’s  operation  for  gastroptosis,  633 

Coins  in  the  oesophagus,  removal  of, 

.53° 

Cold,  applications  of,  in  the  treatment 
of  recurrent  or  secondary 
haemorrhage  after  removal 
of  the  upper  jaw,  312 

Colectomy,  difficulties  of,  741 

in  the  operation  for  perforation  in 
diverticular  disease,  684 
magnitude  of  operation,  factors  in¬ 
fluencing,  746 
technique  of,  741 

Colic  in  abnormal  conditions  of  the 
mesentery  of  the  appendix, 
782 

Colic  artery,  left,  avoidance  of  injury 
to,  in  operation  for  left 
duodenal  hernia,  836 
middle,  avoidance  of  injury  to, 
in  partial  gastrectomy,  580 
vessels,  avoidance  of  injury  to,  in 
colostomy,  699 

Colitis,  appendicostomy  in,  692 

catarrhal,  relief  of,  by  colostomy, 
693,  694 

mucous,  appendicitis  complicating, 
782 

colostomy  for,  695 
ulcerative,  colostomy  for,  695 
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Collapse  from  perforation  of  gastric 
ulcer,  637 

Colies’s  fracture,  badly  united,  opening 
of  wrist-joint  in,  9 

Collodion  dressing  after  operation  for 
hare-lip,  261,  262,  263 
in  the  treatment  of  face  injuries, 
45 1 

Colo-colostomy,  disadvantages  of,  766 
some  positions  in  which  it  may  be 
performed,  cut  showing, 

765 

Colon,  ascending,  removal  of  the,  747 
or  transverse,  volvulus  of, 
822 

carcinoma  of  the,  anastomosis  for, . 

mortality  statistics  of,  772 
Clogg’s  report  of  a  series  of  cases 
of,  743 

congenital  hypertrophic  dilatation 
of  the,  treatment  of,  824 
idiopathic  dilatation  of  the, 

.  758 

description  of,  660 
descending,  removal  of  the,  753 
lymphatics  of  the,  description  of 
the,  742 ;  cut  showing,  744 
perforation  of,  in  enteric  fever, 
680 

transverse,  and  the  flexures,  re¬ 
moval  of,  751 

Colostomy,  703 
ascending,  697 
complications,  707 
cup  and  belt,  cut  showing,  706 
with  receptacle,  703 
difficulties,  706 
for  diverticular  disease,  683 
faecal  impaction,  842 
Hirschsprung’s  disease,  758 
malignant  disease  of  the 
bowel,  718,  719 
perforation  in  malignant  dis¬ 
ease,  684 

sigmoid  volvulus,  823 
iliac,  700 

Lilienthal’s  method,  704,  705 
lumbar,  697 
prognosis,  710 
results,  710 
transverse,  699 

unilateral  exclusion  as  a  substitute 
for,  769 

Colotomy  and  colostomy,  693 

Colour  of  living  skin-grafts,  372 
dead  skin-grafts,  372 
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Columella,  base  of,  removal  of  the,  in 
operations  upon  the  upper 
lip,  293 

formation  of  the,  376 

from  the  upper  lip,  387 
dorsum  of  the  nose,  388 
Condy’s  fluid,  use  of,  after  operation 
for  cleft-palate,  281 

Condyle  of  the  lower  jaw,  excision  of 
the,  319 

prevention  of  recurrence  of 
bony  ankylosis  after,  321 
Congenital  dilatation  of  the  colon  in  re¬ 
lation  to  sigmoid  volvulus, 
822 

dislocations  of  the  hip,  operations 
for,  1 13 

faecal  fistula,  773 

idiopathic  dilatation  of  colon,  758 
stenosis  of  pylorus,  operation  for, 
625 

post-operative  care,  628 
Connell’s  method  of  union  of  the  trans¬ 
verse  colon,  726 

Constipation,  chronic,  ileo  sigmoidos- 
tomy  for,  772 

unilateral  exclusion  for,  769 
in  relation  to  faecal  impaction,  842 
perforation  of  stercoral  ul¬ 
cers  and  diverticular  dis¬ 
ease,  683 

sigmoid  volvulus,  822 
intractable,  appendicostomy  for, 
692 

Continuous  Lembert’s  suture,  653,  654 
Contour,  importance  of,  in  the  treat¬ 
ment  of  face  injuries,  445 
Contraction,  Dupuytren’s,  see  Dupuy- 
tren’s  contraction 
flaps,  allowance  for,  409 
intestinal,  a  difficulty  in  iliac  co¬ 
lostomy,  707 

of  the  fingers,  acquired,  operations 
for,  424 

probable  after  repair  of  cicatricial 
deformity  of  the  face,  391 
tendency  to,  after  operation  for 
webbed  fingers,  418 

Contracture  resulting  from  burns,  440 
Coprostasis,  clamps  for,  655 
Cord  adhesions  in  intestinal  obstruc¬ 
tion,  treatment  of,  825 
Corner’s  modification  of  Kocher’s  ap¬ 
pendix  clamp,  790 

Coronary  artery,  ligature  of  the,  573 
cut  showing,  571 


Coronoid  process,  fracture  of,  in  dis¬ 
location  of  the  elbow-joint, 
16 

Cosmetic  considerations  secondary 
in  removal  of  malignant 
growths  of  upper  jaw,  304 
Costal  cartilage,  exposure  of  the,  for 
transplantation  to  chin,  347 
Costo-transversectomy,  (Menard),  167 
Coughing,  control  of,  after  trans- 
thyreoid  pharyngotomy,  513 
reflex,  abolishment  of,  preparatory 
to  tonsillectomy,  493 
Coxa  vara,  arthrotomy  of  the  hip  in, 
92 

avoidance  of,  after  operation  for 
tuberculous  osteomyelitis  of 
the  femur,  142 
cuneiform  osteotomy  in,  94 
Creaking  in  the  knee-joint  after  repair 
of  the  crucial  ligaments,  62 
Crile’s  block  dissection,  486 
Crucial  ligaments,  removal  of,  in  ex¬ 
cision  of  the  knee  for  tuber¬ 
culous  disease,  218,  219 
repair  of  the,  61 

Crusts  or  scabs,  removal  of,  after  op¬ 
eration  for  hare-lip,  270 
Cuneiform  osteotomy  of  the  neck  of 
the  femur,  94 

resection,  for  ankylosis  of  the  knee 
in  flexed  position,  84,  230 
Cuneo’s  description  of  gastric  lym¬ 
phatic  system,  567 

Cuneo  and  Borrmann’s  investigations 
in  relation  to  the  involve¬ 
ment  of  the  duodenum  by 
gastric  cancer,  568 

Cunning’s  case  of  restoration  of  a  large 
defect  in  the  cheek,  409 
Curettage  in  tuberculous  disease  of  the 
elbow-joint,  191 
tuberculous  abscess,  iliac,  172 
elbow- joint,  19 1 
hip-joint,  240,  241,  254,  255 
knee-joint,  223 
of  the  ribs,  174 
prevertebral,  cervical,  166 
shoulder- joint,  198 
spinal,  172,  173 

Cushing’s  modification  of  method  of 
introduction  of  needle  in 
continuous  suture,  654 
Cyanide  gauze,  use  of,  in  operation 
upon  the  lower  lip,  290 
angle  of  the  mouth,  292 
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Cyst,  lingual,  due  to  persistent  thyreo- 
glossal  duct,  461 

ovarian,  pedicle  of  an,  intestinal 
strangulation  by  a,  830 

Davis’s  (Staige)  experimental  work 
with  cartilage,  446 

‘  Dead  end,’  avoidance  of,  in  removal 
of  the  sigmoid  flexure,  758 

Deafness  in  syphilitic  affections  of  the 
palate,  416 

Death  due  to  peritoneal  infection  fol¬ 
lowing  enterectomy,  758 
most  common  causes  of,  after  com¬ 
plete  removal  of  the  upper 
jaw,  313 

Defect  in  the  cheek,  see  Cheek,  closure 
of  defect  in  the 

Deformities  after  tuberculous  hip- 
joint  disease,  operations  for, 
247,  250 

Deglutition,  re-establishment  of  nor¬ 
mal,  after  transthyreoid 
pharyngotomy,  513 

Dental  plate  in  the  stomach,  removal 
of,  by  gastrotomy,  560 
treatment  essential  before  pros¬ 
thesis  for  repair  of  resec¬ 
tion  of  the  lower  jaw,  324 

Dental-surgeon,  advice  of,  essential  in 
correction  of  deformities  of 
the  alveolar  process,  349 
and  surgeon,  necessity  of  co-opera¬ 
tion  between,  in  face  in¬ 
juries,  444 

Dentist’s  services  necessary,  in  the  re¬ 
moval  of  a  section  of  lower 
jaw,  323 

Dent’s  (Clinton),  pyloroplasty  for 
pyloric  stenosis,  599 

Denture,  use  of,  after  removal  of  the 
upper  jaw,  310 

Depressions  after  removal  of  upper 
jaw,  paraffin  injections  for 
filling,  381 

De  Quervain’s  reports  on  results  of 
cervical  cesophagectomy,  537 

Descending  colon,  removal  of  the,  753 

Dextrine,  use  of,  in  plaster  of  Paris 
case,  245 

Diabetes  in  relation  to  skin  grafting, 

365 

Diagnosis  in  abdominal  disease,  hyper¬ 
algesia  as  an  aid  to,  643 
importance  of  the  study  of,  in  gas¬ 
tric  disorders,  634 


867 

Diaphyses  of  long  bones  seat  of  elec¬ 
tion  for  tuberculous  focus, 

121 

primary  tuberculous  osteomyelitis 
of  the,  operations  for,  121, 

122 

Diarrhoea  a  sequela  of  gastro-enter- 
ostomy,  620 

bloody,  a  symptom  of  intestinal 
obstruction  due  to  embo¬ 
lism,  812 

symptom  of  intussusception,  814 
Didot’s  operation  for  webbed  fingers, 
422;  cuts  showing,  421, 

422 

Dieffenbach’s  forceps,  Makins’s  modi¬ 
fication  of,  657 

incision  for  the  complete  re¬ 
moval  of  the  upper  jaw, 
309 

operation  for  restoration  of  upper 
lip,  400 

results  of  removal  of  the  upper 
jaw,  312 

Diet,  importance  of,  after  gastro¬ 
enterostomy,  619,  620 
operation  for  cleft-palate,  281 
in  the  treatment  of  chronic  gastric 
ulcer,  638 

of  pyloric  ulcer,  640 
preliminary  to  tonsillectomy,  492 
Digital  divulsion,  see  Divulsion,  digital 
Digits,  supernumerary,  operations  for, 

423 

Dilatation  of  the  colon,  congenital  hy¬ 
pertrophic,  treatment  of, 
824 

of  the  distal  segment  of  the  pelvic 
colon,  subsequent  to  the  re¬ 
moval  of  the  sigmoid  flex¬ 
ure  and  union  by  lateral  ap¬ 
proximation,  823 

Diploe,  exploration  of,  during  opera¬ 
tion  for  tuberculous  myelitis 
of  the  skull,  156 

Diplopia  result  of  complete  removal  of 
upper  jaw,  303 

Disinfection  of  the  skin  preparatory  to 
operation  for  fracture  of 
the  neck  of  the  femur, 

96 

arthrotomy  of  the  hip,  92 
operation  for  congenital  dis¬ 
location  of  hip,  1 14 

upon  the  hip- joint,  tuber¬ 
culous,  234 
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Disinfection  of  the  skin  preparatory  to 
removal  of  the  synovial 
membrane  of  the  knee,  63 
operation  for  recent  fracture 
of  the  patella,  65 

Pott’s  disease  (Hibbs’s), 
163 

upon  the  pharynx,  504 
skin-grafting,  365-367 
tenotomy  of  the  adductors,  248 
Dislocations  of  elbow- joint,  operations 
for,  indications,  16 
unreduced,  excision  for,  17 
hip-joint,  congenital,  operations 
for,  113 

traumatic,  operations  for,  no 
complicated  by  fracture, 
operations  for,  no,  in 
lower  jaw,  an  unreduced,  operation 
for,  319 

shoulder,  operations  for,  30 
after-treatment,  32,  33,  34 
complicated  by  fracture,  oper¬ 
ation  for,  30-32 
technique  in  recent  cases,  31 
unreduced  cases,  32 
unreduced,  operations  for,  30- 

35 

Dissection,  Crile’s  block,  486 

of  the  submental,  submaxillary, 
sublingual,  and  deep  cer¬ 
vical  regions  (Robinson), 
cut  showing,  464 

Dissectors,  use  of,  in  tenotomy  of  the 
adductors,  249 

Distension,  caecal,  use  of  appendix  as 
a  vent  for,  691 

a  cause  of  sigmoid  volvulus,  822 
a  difficulty  in  iliac  colostomy,  707 
a  symptom  of  intestinal  obstruc¬ 
tion  due  to  thrombosis,  812, 

813 

colostomy  for  relief  of,  694,  697 
in  diffuse  peritoneal  infection, 
treatment  of,  847,  851 
in  obstruction  by  intraperitoneal 
adhesions,  825 

by  Meckel’s  diverticulum,  828 
Diverticulitis,  enterectomy  for,  715 
Diverticulum,  invagination  of,  into  the 
oesophagus,  528 

Meckel’s,  adherent,  intestinal  ob¬ 
struction  by  an,  827 
oesophageal,  excision  of,  523 

(Richardson),  cut  showing, 
'  527 


Diverticulum,  oesophageal,  removal  of, 
cut  showing,  526 

of  Vater,  formation  of  new,  in 
posterior  gastroenterostomy, 
612 

Divulsion,  digital,  for  hour-glass  stom¬ 
ach,  592,  596 

Dobson,  see  also  Jamieson  and  Dobson 

Dobson’s  description  of  removal  of  a 
carcinoma  of  the  ascending 
colon  together  with  corre¬ 
sponding  ‘  lymphatic  area,’ 

749 

Dodwell,  see  Fenwick  and  Dodwell 

Domett  bandage,  use  of.  after  excision 
oi  the  knee  for  tuberculous 
disease,  222 

Dorsal  nerve,  last,  avoidance  of  injury 
to,  in  operation  for  lumbar 
abscess,  169 

Dorsalis  pedis  artery,  avoidance  of  in¬ 
jury  to,  in  resection  of  the 
foot,  213 

Dorsiflexion  of  hand  after  Kocher’s 
excision  of  wrist-joint,  188 

Double  epithelial  flaps  in  the  treatment 
of  face  injuries,  449 
pedicled  flaps  in  the  treatment  of 
face  injuries,  449 
hare-lip,,  see  Hare-lip,  double 

Dowd’s  method  for  restoration  of  the 

Hp,  399 

Downes’s  modification  of  the  Ramm- 
stedt  operation  for  congeni¬ 
tal  pyloric  stenosis,  628 
mortality  statistics  for  operation 
for  congenital  pyloric  ste¬ 
nosis,  626 

Doyen’s  clamps  for  coprostasis,  655 
intestinal  clamp,  655 
handled  needle,  use  of,  in  operation 
upon  the  hip- joint,  241 

Dressing  after  abdominal  operations, 
Moynihan’s  description  of, 
557^ 

after  operation  for  diffuse  peri¬ 
toneal  infection,  851 

tuberculous  disease  of  the 
shoulder- joint,  199 
application  of  skin  grafts,  371 

Dressings  in  the  treatment  of  face  in¬ 
juries,.  451 

after  operations  for  webbed  fin¬ 
gers,  419 
hare-lip,  261,  262 
microstoma,  403 
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Drill,  electrically-driven,  in  the  opera¬ 
tion  for  fracture  of  the  el¬ 
bow,  intra-articular,  14 
fracture  of  the  neck  of  the 
femur,  98 

fracture  of  the  patella,  67 
globular,  or  reamer,  use  of,  in 
arthroplasty  of  hip,  106 
Drilling  in  the  operation  for  fracture 
of  the  neck  of  the  femur,  97, 

98 

the  bone  in  operations  for  fracture 
of  the  patella,  67-69 
Duct,  omphalo-mesenteric,  persistence 
of,  827 

thyreo-glossal,  see  Thyreo-glossal 
duct 

Duodenal  hernia,  large,  835 
hernia,  left,  833-836 

right,  operation  for,  836 
ulcer,  maximum  point  of  hyperal¬ 
gesia  for,  647;  gastro¬ 
enterostomy  for,  598 
Duodeno- jejunal  hernia,  833 
Duodenostomy,  688 

or  jejunostomy  for  hour-glass 
stomach,  592,  597 
Duodenum,  division  of,  570 

involvement  of  the,  in  pyloric 
cancer,  567,  568 

leakage  from  the,  prevention  of, 
after  partial  gastrectomy, 

569 

or  stomach,  perforating  ulcer  of 
the,  operation  for,  588 
perforations  of  the,  675 
operation,  675 

often  confused  with  perfora¬ 
tion  of  the  appendix,  675 
subacute,  operations  for,  678 
posterior  wall  of  the,  perforations 
of  the,  operations  for,  678 
strictures  of  the,  838 
stump  of,  in  crushing  clamp  with 
suture  placed  for  closing, 
cut  showing  (Mayo),  575 
transfixed  and  tied  with  catgut 
in  the  Balfour  operation, 

579 

end  of,  closed,  cut  showing 
(Balfour),  580 

ulceration  of  the,  following  burns, 

439 

Dupuytren’s  contraction,  operations 
for,  426 
Adams’s,  426 


Dupuytren’s  contraction,  division  of 
skin  and  fascia  by  V-shaped 
incision,  427 

excision  of  the  contracted 
tissue,  428 ;  cut  showing,  427 
contracture,  with  removal  of 
palmar  fascia  and  transplan¬ 
tation  of  fat,  photograph  of 
patient  showing  result  after 
operation  for  (Kanavel), 
430 

contracture-technique  of  operation 
for  excision  of  palmar  fas¬ 
cia  and  transplantation  of 
fat  (Kanavel),  429 
enterotome,  cut  showing,  778 
fracture,  arthrotomy  for,  46 
suture,  651,  654 

Duret’s  operation  for  gastroptosis, 
630 

Durham’s  elevator,  use  of,  in  cervical 
cesophagotomy,  533 

Dysentery,  amoebic,  see  Amoebic  dysen¬ 
tery 

Dyspepsia,  appendix,  641 
gall-stone,  642 

Dysphagia,  relief  of,  cervical  oesopha- 
gostomy  for,  535 

Dyspnoea,  avoidance  of,  in  excision  of 
the  lower  jaw,  322 

Ear,  external,  deformities  of  the, 
plastic  operations  for,  388 

excessive  size  of  the,  operations 
for,  388,  390 

prominence  of  the,  operations  for, 

388 

results  of,  390 

Early  appendicectomy,  mortality  after, 
805 

Ectropion  of  the  lower  lip,  operation 
for,  394 

with  much  scar  tissue,  operation 
for,  cuts  showing,  395 

Effusion,  peritoneal,  methods  of  deal¬ 
ing  with,  844 

Einhorn  stomach  tube,  Kanavel’s  modi¬ 
fication  of,  850 

Eiselsberg’s  (von)  method  of  jejunos¬ 
tomy,  689 

statistics  of  intussusception  treated 
by  excision,  820 

Elbow-bath,  use  of,  after  arthrotomy 
and  drainage,  13 

Elbow-joint,  arthrodesis  of  the,  21 

dislocations  of,  operations  for,  16 
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Elbow-joint,  excision  of  the,  17 

by  Kocher’s  external,  slightly 
J-shaped  incision,  189-195 
reflection  of  the  soft  parts 
in,  cut  showing,  18 
sawing  the  humerus  in,  19 
exposure  of  the  capsule  of  the, 
from  the  radial  side,  23 
of  child  aged  six  years  with  tuber¬ 
culous  foci  in  the  upper  end 
of  the  ulna,  skiagram  show¬ 
ing,  193 

operations  upon  the,  13 

for  tuberculous  disease  of,  189 
after-treatment,  195 
results,  196 
technique,  189 

tuberculous  disease  of  the,  relative 
merits  of  conservative  and 
radical  treatment  of,  189 
Electro-therapeutics  in  relation  to  face 
injuries,  452 

Elliptical  gaps,  closure  of,  362 

by  undermining  the  skin  and  sub¬ 
cutaneous  tissues  around  it, 
cut  showing,  365 
large,  by  means  of  flaps,  366 
Elsberg’s  statistics  of  operation  for 
perforation  in  enteric  fever, 
682 

Emaciation  a  sign  of  cancer  of  the 
stomach,  641 
gastric  ulcer,  641 
symptom  of  pyloric  ulcer,  639 
Embolism,  arterial,  intestinal  obstruc¬ 
tion  due  to,  operation  for, 
813 

and  venous  thrombosis,  ob¬ 
struction  due  to,  812 
operation,  813 
prognosis  and  results,  813 
pulmonary,  a  sequela  of  appendi- 
cectomy,  797 

Emphysema,  cellular  significance  of, 
in  intestinal  injuries,  664 
Empyema  and  infection  of  the 
mediastinal  cellular  tissues, 
avoidance  of,  in  trans-medi- 
astinal  oesophagectomy,  544 
End-mill,  cup-shaped,  use  of,  in  ar¬ 
throplasty  of  hip,  106 
End-to-end  union  of  intestine,  719 
Endothelioma  of  the  appendix,  783 
pharyngeal,  505 
tonsillar,  removal  of,  506 
results,  510 


Enemata,  after  operation  for  cleft- 
palate,  281 

intestinal  obstruction,  809 
removal  of  half  of  the  lower  jaw, 
327 

the  upper  jaw,  31 1 
oesophagotomy,  cervical,  534 
operations  upon  the  stomach,  559 
preliminary  to  tonsillectomy,  con¬ 
tra-indicated,  492 

preparatory  to  operation  for  ster¬ 
coral  fistulas,  774 

turpentine,  for  relief  of  distension 
in  diffuse  peritoneal  infec¬ 
tion,  851 

Enterectomy,  accidents  subsequent  to, 

758 

and  colectomy,  71 1 
artificial  aids  to,  737 
axial,  complete,  causes  of  intestinal 
changes  after,  71 1 
followed  by  end-to-end  union, 
719 

cuts  showing,  722,  724 
end-to-side  union,  734 

cuts  showing,  735,  736 
lateral  union,  729 

cuts  showing,  732,  733 
for  intestinal  obstruction  due  to 
adhesions,  826 

arterial  embolism  and  venous 
thrombosis,  813 
biliary  calculi,  842 
Meckel’s  diverticulum,  830 
stenoses,  acquired,  839 
intussusception,  816 
perforation  in  enteric  fever, 
681,  683 

general  indications  for,  71 1 
prognosis  and  results  of,  761 
technique  of,  719 
axial  union,  719 
end-to-side  union,  734 
lateral  union,  729 

Enteric  fever,  appendicostomy  in 
(Ewart),  692 

perforation  in,  operation  for,  679 

Entero-anastomosis  between  the  affer¬ 
ent  and  efferent  limbs  of 
the  jejunum,  performance 
of,  615,  617 

for  intestinal  obstruction  due  to 
adhesions,  826 

the  relief  of  regurgitant  vomit¬ 
ing  after  gastro-enteros- 
tomy,  617,  621 
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Entero-enterostomy,  series  of  cases  of 
(Murphy  button),  mortality 
statistics  of,  741 

Enteroplasty  for  acquired  intestinal 
stenoses,  839 

introduction  of  a  coaptation  mat¬ 
tress  stitch  in  simple,  839 

Enteroptosis  in  relation  to  faecal  im¬ 
paction,  842 

Enterostomy  for  Hirschsprung’s  dis¬ 
ease,  758 

intestinal  obstruction  due  to  ad¬ 
hesions,  826 
biliary  calculi,  842 
Meckel’s  diverticulum,  830 
intussusception,  816 
operation,  687 

perforations  in  enteric  fever,  681 
peritoneal  infection,  847 
sigmoid  volvulus,  824 
stenosis,  acquired,  839 
congenital,  838 

Enterospasm,  a  cause  of  symptomatic 
intestinal  obstruction,  81 1 

Enterotome,  Dupuytren’s,  cut  showing, 

778 

Enterotomy  for  intestinal  strangulation 
by  ovarian  cyst,  831 

peritoneal  infection,  847 
and  enterostomy,  685 
technique,  686 

Enterotribe,  cut  showing  effect  of,  771 

Epicolic  lymphatic  glands,  743 

Epiglottis,  tumours  of,  removal  of,  51 1 

Epilaryngeal  tumours,  operations  for, 
510-514 

Epithelial  inlay  in  the  treatment  of 
face  injuries,  450 

Epithelioma,  boring,  complete  removal 
of  the  upper  jaw  for,  301 
of  the  caecum,  747 

oesophagus,  cervical  cesopha- 
gectomy  for,  535,  536 

trans-mediastinal  oesopha- 
gectomy  for,  539 
pharynx,  505,  506 

lateral  wall  of,  removed 
by  lateral  transthyreoid 
pharyngotomy,  515 
eradication  of  disease,  502 
recurrences,  502 
infection  following,  503 
tonsil,  removal  of,  506 
results,  510 

recessus  piriformis,  diagram 
of  mode  of  spread  of  an,  514 
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Epithelioma,  squamous,  method  of  ex¬ 
tension  of,  287 

Epithelioma  terebrant  of  Reclus,  com¬ 
plete  removal  of  the  upper 
jaw  for,  301 

Epitheliomatous  growth  arising  in 
floor  of  mouth  or  upon  the 
lip,  and  extending  on  to  the 
gum,  partial  removal  of  the 
lower  jaw  for, .321 

Epulis,  partial  removal  of  the  lower 
jaw  for,  321 

upper  jaw  for,  313 

Equinus  position  of  foot  after  osteo¬ 
plastic  resection,  213 

Erysipelas  a  possible  sequela  of  re¬ 
moval  of  the  upper  jaw,  312 

Eschar  following  burns,  440 

Esmarch’s  mortality  statistics  of  com¬ 
plete  removal  of  the  upper 
jaw,  313 

operation  for  closure  of  jaws,  330 

Esser’s  method  of  forming  lower  lip 
from  the  lateral  nasolabial 
region,  449 

Ether,  use  of,  in  operation  for  intes¬ 
tinal  obstruction,  807 
pyloric  stenosis,  congenital,  625 
removal  of  the  tongue,  469 

Eucalyptol  salve  in  the  treatment  of 
burns,  441 

Examination  for  eliciting  hyperalgesia 
as  an  aid  in  diagnosis, 
methods  of,  644-648 
of  stomach  contents,  chemical,  mi¬ 
croscopical  and  X-ray,  in 
the  diagnosis  of  chronic 
gastric  ulcer,  640 

Excision  of  the  astragalus,  46,  49,  50-54 
of  cancer  of  the  stomach,  641 
of  a  carcinoma  of  the  tongue  and 
the  floor  of  the  mouth  after 
lateral  splitting  of  the  cheek 
and  division  or  resection  of 
a  part  of  the  horizontal 
ramus  of  the  mandible,  474 
of  the  cervical  lymph  glands,  sub¬ 
maxillary  salivary  gland, 
and  fascial  structures  of  the 
neck  for  carcinoma  of  the 
tongue  and  floor  of  the 
mouth,  484 

of  the  condyle  of  the  lower  jaw, 

3X9 

of  contracted  tissue  in  Dupuy¬ 
tren’s  contraction,  428 
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Excision  of  the  elbow,  17 
after-treatment,  21 
indications,  17 
operation,  19 
results,  21 
of  hip  by  Kocher’s  external  in¬ 
cision,  cut  showing,  101 
by  posterior  angular  incision 
(Kocher’s),  234 
best  position  after,  different 
views  concerning,  245 
for  ankylosis  with  sinu¬ 
ses  after  hip-joint  disease, 
253  . 

of  the  hip- joint,  92,  99 

by  an  external  incision,  Ko¬ 
cher’s,  100 

for  abscess  resulting  from  tu¬ 
berculous  disease,  254 
of  interphalangeal  joint  for  tuber- 
of  joints,  8 

indications,  8 

of  the  joint  between  the  base  of 
the  first  metatarsal  and  the 
internal  cuneiform,  200 
between  the  fourth  and  fifth 
metatarsal  and  the  cuboid, 
200 

culous  osteomyelitis,  152 
of  the  knee,  77 

indications,  77 
operation,  78 

by  Kocher’s  external  J-shaped 
incision,  217,  218,  221 
of  the  mucosa  in  posterior  gastro¬ 
enterostomy,  605 
of  oesophageal  diverticula,  523 
(Richardson),  525,  527 
of  the  os  calcis,  54 

patella  (Murphy),  225-227 
of  the  scapula,  42 

(i)  for  sarcoma  of  the  bone, 

42 

(ii)  necrosis  of  the  scapula, 

43 

(iii)  in  the  interscapulo-tho- 
racic  amputation  of  Berger, 

43 

of  the  shoulder,  34 

for  ankylosis,  35,  38 

by  Kocher’s  posterior  re¬ 
section,  39 

compound  fractures,  34 
injury,  35 

tuberculous  disease  of  the 
joint,  34,  197 


Excision  for  unreduced  dislocations,  33, 
35,  38 

of  the  temporo-maxillary  articula¬ 
tion,  319 

of  the  tongue  after  division  of  the 
lower  lip  and  the  mandible, 
cuts  showing,  475 
after  median  incision  of  the 
lower  lip  and  the  submental 
tissues  and  division  of  the 
mandible,  472 
incision  for,  473 
after-treatment,  474 
methods  of  operation  for,  465 
of  one-half  of  the  tongue  through 
the  mouth,  469 

for  localized  carcinoma  by 
the  intra-buccal  method, 
47i 

of  an  ulcer  from  the  lesser  curva¬ 
ture,  583 
indications,  583 
operation,  583 
of  the  wrist,  9 

for  tuberculous  disease,  179 
by  Kocher’s  single  dorso-ulnar 
incision,  180-185 
of  the  wrist-joint,  partial,  9 
Exclusion,  intestinal,  methods  of,  766 
bilateral,  766 
unilateral,  767 

indications  for,  768 
operation,  770 
prognosis  and  results,  771 
Exploration  of  intestinal  injuries,  indi¬ 
cations  for,  663 

Exploratory  incision  for  the  palpation 
of  growths  of  sigmoid  flex¬ 
ure,  755 

operation  in  cancer  of  the  stom¬ 
ach,  641 

in  perforations  in  enteric 
fever,  question  of,  682 
External  carotid  artery,  ligature  of,  in 
haemorrhage  following  ton¬ 
sillectomy,  497 

preliminary  to  operation  for 
temporo-maxillary  ankylo¬ 
sis,  338 

cutaneous  nerve,  avoidance  of  in¬ 
jury  to,  in  tenotomy  for 
flexion  deformity,  250 
popliteal  nerve,  avoidance  of  in¬ 
jury  to,  in  operation  for  tu¬ 
berculous  osteomyelitis  of 
the  fibula,  147 
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Extra-peritoneal  wounds  and  ruptures, 
treatment  of,  669 

Extra-pharyngeal  abscess,  500 

Eye,  cancers  at  the  inner  or  outer 
canthus  of  the,  removal  of, 
296 

Eyeball,  examination  of,  for  deter¬ 
mining  condition  of  malig- 
nan:  growth  of  upper  jaw, 

302 

factors  preventing  sinking  of  the, 
in  complete  removal  of  the 
upper  jaw,  303 

removal  of,  in  complete  removal 
of  the  upper  jaw,  309 

tendency  of,  to  drop,  chief  disad¬ 
vantage  of  complete  removal 
of  upper  jaw,  303 

Eyelids,  double  pedicled  flap  in  relation 

to,  449 

Face,  cancer  of  the,  necessity  of 
removal  of  lymphatic 
glands  in,  287 

injuries,  443 
sutures,  450 

operations  upon  the,  296 

transverse  section  of  the,  at  the 
level  of  the  occlusal  sur¬ 
faces  of  the  molars  (Blair), 
cut  showing,  344 

and  lips,  operations  for  cancer  of 
the,  287 

Facial  artery,  avoidance  of  injury  to, 
in  closure  of  defect  in  the 
cheek,  409 

in  operation  for  restora¬ 
tion  of  the  lips,  397,  399 
and  vein,  removal  of,  in  opera¬ 
tion  for  cancer  of  the  lower 
lip,  290 

nerve,  avoidance  of  injury  to,  in 
excision  of  the  condyle  of 
the  lower  jaw,  319 
avoidance  of  injury  to,  in  op¬ 
eration  for  subluxation  of 
the  interarticular  fibro-car- 
tilage  of  the  temporo-maxil- 
lary  joint,  318 

in  operation  for  temporo- 
maxillary  ankylosis,  338 
in  operations  for  tubercu¬ 
lous  osteomyelitis  of  the 
lower  jaw,  157 
in  removal  of  one  half  of 
the  lower  jaw,  325 
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Facial  nerve  (cervico-facial  division 
of  the),  avoidance  of  in¬ 
jury  to,  in  operation  for 
retraction  of  the  lower  jaw, 
344 

Facies,  characteristic,  of  perforation 
of  gastric  ulcer,  637 

Faecal  fistula,  see  Fistula,  faecal 
impaction,  842 

Fagge,  C.  FL,  on  Operations  upon  the 
Jaws,  299 

method  of  completing  operation 
for  entire  removal  of  the 
upper  jaw,  308 

Operations  upon  the  (Esophagus, 
521 

Fallopian  tube,  disease  of  the,  maxi¬ 
mum  point  of  hyperalgesia 
for,  646 

intestinal  strangulation  by  the,  830 

Fat,  pedicles  of,  for  wrapping  exposed 
tendons  or  nerves  (Kana- 
vel),  426 

transplantation,  in  the  correction 
of  facial  deformities,  392 
injuries,  446 

Kanavel’s  discussions,  392 

potentially  infected  areas,  393 
transplants  into  bones  and  joints, 
results  of,  393 

in  operations  for  contractions 
of  the  fingers,  425,  426,  429- 
43i 

about  tendons,  Kanavel’s  use 

of,  393 

Feeble-minded,  faecal  impaction  in  the, 
842 

Feebleness  in  relation  to  skin  grafting, 

365 

Feeding  after  cervical  oesophagotomy, 

534 

gastrostomy,  5 66 
of  infant  with  cleft-palate,  272 
operation  for  congenital  pyloric 
stenosis,  628 

operation  for  diffuse  peritoneal  in¬ 
fection,  847 

tumours  of  the  hypopharyngeal 
group,  518  _ 

Femoral  head,  formation  of  a  new,  in 
arthroplasty  of  hip,  105-108 
thrombosis,  see  Thrombosis,  fe¬ 
moral 

Femur,  exposure  of  the  head  of  the,  in 
Kocher’s  excision  of  the  hip, 
cut  showing,  102 
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Femur  exposure  of  the  outer  aspect 
of  the  lower  third  of  the 
diaphysis  of  the,  cut  show¬ 
ing,  142 

of  a  tuberculous  focus  in  the 
internal  supracondyloid  re¬ 
gion  of  the,  143 

fracture  of  the,  for  deformity  fol¬ 
lowing  excision  of  the  knee, 
230 

of  the  neck  of  the,  operations 
for,  95 

intra-capsular,  arthroto- 
my  of  the  hip  for,  92,  95 
operations  for  tuberculous  osteo¬ 
myelitis  of  the  diaphysis  of 
the,  141 

osteotomy  of  the,  for  ankylosis 
with  malposition,  250 
of  the  neck  of  the,  94 
primary  tuberculous  osseous  focus 
in  the  lower  part  of  the  neck 
of  the,  Huntingdon’s  opera¬ 
tion  for,  238 

and  tibia,  fixation  of  the,  in  ex¬ 
cision  of  the  knee  for  tuber¬ 
culous  disease,  220,  222 

Fergusson’s  incision  for  removal  of  the 
upper  jaw,  305,  306 
method  for  relief  of  tension  of  the 
velum  after  operation  for 
cleft-palate,  282 

Fever,  enteric,  see  Enteric  fever 

Fibroma,  lingual,  removal  of,  459 

naso-pharyngeal,  osteoplastic  re¬ 
section  of  the  upper  jaw 
rarely  indicated  for,  314 

Fibrous  structures,  oesophageal,  divi¬ 
sion  of,  Gussenbauer’s  cer¬ 
vical  oesophagotomy  for  the, 
530 

Fibula,  operations  for  tuberculous 
osteomyelitis  of  the  dia¬ 
physis  of  the,  146 

Fingers,  acquired  contractions  of  the, 
operations  for,  424 
Dupuytren’s  contraction,  426 
supernumerary,  operations  for,  423 
webbed,  operations  for,  418 

Finney’s  modification  of  pyloroplasty 
for  hour-glass  stomach,  594, 
596 

operation  (gastro-duodenostomy  ) , 
622 

Fistula,  faecal,  a  sequela  of  appendi- 
cectomy,  796 


Fistula,  lateral  anastomosis  preliminary 
to  the  closure  of,  765 

operations  for,  773 
persistence  of,  after  operation  for 
prevertebral  thoracic  ab¬ 
scess,  169 

pyo-stercoral,  operations  for,  775 
stercoral,  operations  for,  773 
vagino-intestinal,  bilateral  exclu¬ 
sion  for,  769 

vesico-intestinal,  see  Vesico-intes- 
tinal  fistula 

Fistulous  communication  between  blad¬ 
der  and  rectum,  colostomy 
for,  696 

the  bowel  and  other  viscera,  uni¬ 
lateral  exclusion  for,  769 
sequela  of  appendicectomy,  796 
Flail  joints,  arthrodesis  for,  6,  7 

tendency  to,  after  excision  of  the 
elbow,  196 

Flatulence  due  to  gall-stones,  642 
relief  of,  by  colostomy,  693 
Flexion  deformity  of  the  adductors, 
tenotomy  for,  250 
of  arm,  after  excision  of  elbow, 
195,  196 

hip,  advantage  of  slight,  in 
ankylosis,  247 

knee  for  relaxation  of  the 
hamstrings  after  reduction 
of  congenital  dislocation  of 
hip,  1 16 

maintained  after  operation  for 
congenital  dislocation  of 
hip,  1 17 

fingers,  webbed,  development  of, 
after  operation  for,  418,  423 
Flexure,  hepatic,  removal  of,  751 
sigmoid,  removal  of  the,  754 
splenic,  removal  of,  752 
Fluid  effusion  an  aid  to  diagnosis  in 
abdominal  pathological  per¬ 
forations,  674 

in  the  flanks,  significance  of,  in  in¬ 
testinal  injuries,  664 
Fluids,  use  of,  after  gastrostomy,  5 66 
operations  upon  the  stomach,  558 
Food  after  operation  for  cleft-palate, 
281 

upon  the  stomach,  559 
‘  churning  ’  of,  in  pyloric  ulcer, 

639 

Foot  at  a  right  angle,  fixation  of,  after 
excision  of  the  ankle-joint, 
210 
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Foot:  ( Cont .) 

operation  for  tuberculous  dis¬ 
ease  of  the  os  calcis,  204 
tarsectomy,  complete  anterior, 
202 

in  extreme  equinus  position,  fixa¬ 
tion  of,  after  resection,  213 
Mikulicz’s  osteoplastic  resection  of 
the,  213 

phalanges  of  the,  operations  for 
tuberculous  osteomyelitis  of 
the,  153 

and  ankle,  operations  for  tubercu¬ 
lous  disease  of  the,  200 

Foote’s  operation,  see  Weir  and  Foote’s 
operation 

Foramen  of  Winslow,  hernia  into,  832, 

837 

Forceps,  bone,  use  of,  in  complete  re¬ 
moval  of  the  upper  jaw,  307, 
308 

bone-cutting  (Murphy’s),  334 
Halsted’s  crushing  method  with, 
in  appendicectomy,  790 
Kocher’s  artery,  use  of,  in  opera¬ 
tion  upon  the  hip- joint,  241 
Lane’s  biting,  use  of,  in  operation 
for  extra-pharyngeal  ab¬ 
scess,  501 

Leedham  Green’s,  use  of,  in  opera¬ 
tion  upon  the  hip-joint,  241 
Poirier’s,  use  of,  in  enterectomy, 
727 

ring,  use  of,  in  tonsillectomy,  494 
Spencer  Wells’s,  use  of,  in  com¬ 
plete  removal  of  the  upper 
jaw,  306,  307 

Forehead,  cancer  of  the,  excision  of, 
296 

flap  derived  from  the,  412 

Foreign  bodies  in  the  treatment  of  face 
injuries,  445 

Foreign  body  an  indication  for  ap¬ 
pendicectomy,  782 
in  the  oesophagus,  impaction  of, 
symptoms  of,  531 

in  the  stomach,  removal  of,  by 
gastrotomy,  560 

removal  of,  by  cervical  cesopha- 
gotomy,  529 

transmediastinal  cesophagot- 
omy,  538 

Formalin,  use  of,  in  operation  for  ab¬ 
scess  resulting  from  tuber¬ 
culous  disease  of  the  hip- 
joint,  255 
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Formalin,  solution,  injection  of,  for 
production  of  chemical  in¬ 
flammation  of  the  knee-joint, 
preparatory  to  operation  for 
primary  tuberculous  disease 
of  the  patella,  225 

Formalin-gelatine  solution  for  fixation 
of  dressing  after  abdominal 
operations,  557 

Forsyth’s  (Cairns)  device  for  keeping 
patient  in  sitting  position 
after  operation,  558 
Fowler’s  ‘  almost  sitting  position,’  use 
of,  after  operation  for  peri¬ 
toneal  infection,  847 
Fractures,  compound,  into  the  ankle- 
joint,  arthrotomy  and  drain¬ 
age  in,  45 

of  the  astragalus,  operations  for, 
46,  49>  50 

Dupuytren’s,  arthrotomy  in,  46 
of  the  elbow,  intra-articular,  op¬ 
erations  for,  13 
femur,  neck  of  the,  operations 
for,  95 

humerus,  arthrotomy  of  the 
shoulder  in,  29 

involving  the  shoulder- 
joint,  operations  for,  29 
upper  end  of  the,  com¬ 
pound,  excision  of  the 
shoulder  in,  34 

jaw,  lower,  ununited,  very 
rare,  339 

olecranon,  operations  for,  15 
os  calcis,  severe  comminuted, 
excision  for,  54 
patella,  operations  for,  64 

approximation  of  the  frag¬ 
ments  in  two  stages,  74 
recent,  operations  for, 

65 

Pott’s,  recent,  arthrotomy  in,  46 
F  rank’s  (  Sbanaj  ew-F  rank- Albert-Ko- 
cher)  method  of  gastros¬ 
tomy,  564 

French  method  of  plastic  surgery, 
source  of  flap  in,  357 
of  rhinoplasty,  derivation  of  flaps 

.  in’  373 

Frontal  sinus,  opening  of,  in  operation 
for  tuberculous  osteomye¬ 
litis  of  the  skull,  155 
Frost-bite,  cause  of  nasal  deformity,  373 
Fruit,  use  of,  after  operation  for  cleft- 
palate,  281 
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Gag,  keyless,  for  cleft-palate,  op¬ 
erations,  cut  showing,  277 
O’Dwyer’s,  modified,  use  of,  in 
tonsillectomy,  493 
Smith’s  (Sir  Thomas),  Owen’s 
modification  of,  for  opera¬ 
tion  for  cleft-palate,  277 
use  of,  in  operations  for 
syphilitic  affections  of  the 
palate,  416 

Gall-bladder  affection,  maximum  point 
of  hyperalgesia  for,  646 
tender,  meaning  of,  643 
Gall-stone  dyspepsia,  642 

diagnosis  of,  from  gastric  ulcer, 
642 

Galvanism  in  the  after-treatment  of 
face  injuries,  452 

Gangrene  of  the  appendix,  782,  794, 
805,  806 

intestinal,  in  obstruction  by  ad¬ 
herent  vermiform  appendix, 
827;  biliary  calculi,  842; 
Meckel’s  diverticulum,  830 
in  intussusception,  816 
Gap  after  exsection  in  temporomaxil- 
lary  ankylosis,  with  the 
curved  periosteotomes  still 
in  position  (Murphy),  336 
in  the  cheek,  large,  method  of 
closure  of  a,  by  transplanta¬ 
tion  of  a  flap  from  the  sub¬ 
maxillary  region,  408,  409 
elliptical,  the  closure  of,  362 

by  undermining  the  skin  and 
subcutaneous  tissues  around 
it,  cut  showing,  365 
large,  by  means  of  flaps,  366 
quadrilateral,  the  closure  of,  361 
large,  method  of  closing,  364 
small,  cuts  showing,  363 
triangular,  closure  of,  360 

by  using  a  curved  incision, 
cuts  showing,  362 

Garretson’s  method  of  placing  a  silver 
wire  suture  shotted  at  each 
end  for  a  lead  plate  in  op¬ 
eration  for  hare-lip,  270 
Gastrectomy,  partial,  for  hour-glass 
stomach,  592,  596 
simple  ulcer  of  the  stomach,  574 
Rodman’s  operation,  574 
Polya  operation,  576 
Balfour  operation,  579 
Gastro-duodenal  ulcer,  maximum  point 
of  hyperalgesia  for,  647 


Gastro-duodenostomy  (Finney’s  opera¬ 
tion),  622 

Castro-enterostomy,  598 

complications  and  sequelae,  615 
indications  and  contra-indications 
for,  598-600 

for  congenital  intestinal  stenoses, 
838 

pyloric  stenosis,  625 
hour-glass  stomach,  592 
chronic  gastric  ulcer,  640 
pyloric  ulcer,  640 
ulcer  of  the  stomach  or  duo¬ 
denum,  perforating,  ques¬ 
tion  of  performing,  589,  677 
anterior,  613 

cuts  showing,  614,  615 
and  posterior,  relative  merits 
of,  620 

(Wolfler),  598,  613 
double,  for  hour-glass  stomach 
(Weir  and  Foote),  592,  594 
in  Y  (Monprofit),  592,  594 
in  Y  (Roux),  61 1 

for  relief  of  regurgitant  vom¬ 
iting  after  gastro-enteros- 
tomy,  617 

no-loop  method,  617,  619,  621,  622 
or  gastro-anastomosis  for  hour¬ 
glass  stomach  (Wolfler), 
592,  596 ;  cut  showing,  593 
posterior  (Von  Hacker),  598,  600 
cuts  showing,  601-613 

Mayo’s  modification,  61 1 
Roux’s  operation,  61 1 
preliminary  to  gastrectomy,  599 
‘  symptomatic,’  not  permissible,  599 
Gastro-jejunostomy,  598 

posterior  no-loop,  for  congenital 
pyloric  stenosis,  625 
Gastropexy,  629 
operation,  630 
Beyea’s,  631 
Coffey’s,  633 
Duret’s,  630 
Rovsing’s,  633 

Gastroplasty  for  hour-glass  stomach, 
594;  cut  showing,  591 
Kammerer’s  method,  592 
Gastroptosis,  gastro-enterostomy  con¬ 
tra-indicated  in,  600 
treatment  of,  mechanical,  629 
operative,  630 

two  forms  of,  Rovsing’s  descrip¬ 
tion  of,  629 

Gastro-pyloro-duodenostomy,  623 
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Gastrostomy,  after-treatment,  566 
methods,  561 

Frank’s  (Sbanajew-Frank-Al- 
bert-Kocher),  564 
Kader’s,  563 
Senn’s,  561 
Tavel’s,  565 
Witzel’s,  563 

for  malignant  cardiac  stricture, 
635 

preliminary  to  excision  of  oeso¬ 
phageal  diverticula,  525 
resection  of  the  oesophagus, 
536 

Gastrotomy,  560 

Gauze  dressings  in  the  treatment  of 
face  injuries,  451 

Gelatine-formalin  solution  for  fixation 
of  dressing  after  abdominal 
operations,  557 

Genu  recurvatum,  after  excision  of  the 
knee  in  children,  229,  230 
angular,  avoidance  of,  in  excision 
of  the  knee  for  tuberculous 
disease,  219 

with  ankylosis,  operation  for, 
230 

Germicides,  strong,  effects  of,  on  skin- 
grafting,  366 

Gersuny’s  method  of  subcutaneous  in¬ 
jection  of  paraffin  for  res¬ 
toration  of  the  nasal  bridge, 
380 

Gigli  saw,  necessity  of  knowledge  of 
peculiarities  of  the,  in  oper¬ 
ation  for  retraction  of  the 
lower  jaw,  345 

used  to  divide  the  mandible  (Mur¬ 
phy),  cut  showing,  335 

Gillies,  H.  D.,  on  Principles  of  Plastic 
Surgery,  443 

Gillies’s  use  of  the  double  pedicled 
bridge  flap  in  the  treatment 
of  face  injuries,  449 
slanting  incision  in  the  treatment 
of  face  injuries,  451 

Girard’s  invagination  of  a  diverticulum 
into  the  oesophagus,  528 

Glands,  lymphatic,  see  also  Lymphatic 
.glands 

gastric,  tendency  of,  to  drop 
down  in  the  omentum,  572 
‘  primary,’  567 
‘  secondary,’  567 
submaxillary,  see  Submaxil¬ 
lary  lymphatic  glands 


Glands,  retropyloric,  568 

‘  right  suprapancreatic,’  567 
suprapyloric,’  567 
parotid,  see  Parotid  glands 
salivary,  submaxillary,  see  Sub¬ 
maxillary  salivary  gland 

Glandular  infiltration,  see  Infiltration 

Glossitis,  chronic  superficial,  operations 
for,  455,  458 

Gloves,  use  of,  in  skin-grafting,  368 

Goldmann’s  preliminary  gastrostomy  in 
excision  of  oesophageal  di¬ 
verticula,  525 

Gonococcus,  peritoneal  adhesions  in  re¬ 
lation  to,  845 

peritoneal  infection,  prognosis  of, 
852 

Goodsall  and  Miles’s  cases  of  caecal 
anus,  698 

Gouge-chisel  (Jones’s),  value  of,  in 
operations  for  ankylosis 
with  sinuses  after  hip-joint 
disease,  253 

and  hammer  for  dividing  the  neck 
of  the  femur,  240 

Gouging  process  in  the  treatment  of 
tuberculous  bone,  124 

Graft  or  grafts : 

autogenous,  use  of,  in  face  in¬ 
juries,  446,  447 

omental,  see  Omental  flaps  and 
grafts 

size  of,  in  Albee  operation  for 
Pott’s  disease,  162,  163 
skin,  colour  of  dead,  372 
living,  372 
the  cutting  of,  368 

Reverdin’s  method,  371 
Thiersch’s  method,  368 
Wolfe’s  method,  371 
free,  in  the  treatment  of  face 
injuries,  448 
placing  of,  370 

preparation  of  area  yielding, 

.  367 

site  of,  hairless  skin  essential 
for,  371 

size  of,  370,  371 
proper  thickness  of,  368,  371 
use  of,  in  the  treatment  of  face 
injuries,  446,  447 

Grafting  in  large  burns,  avoidance  of, 
by  modern  treatment,  442 
skin,  363 

Granulation,  healing  by,  after  opera¬ 
tion  for  hare-lip,  263 
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Granulations,  application  of  carbolic 
acid  to,  preparatory  to  skin- 
grafting,  366 

foul,  scraping,  preparatory  to  skin- 
grafting,  367 

Great  omentum,  see  Omentum,  great 

Grieg’s  incision  for  the  operation  for 
closure  of  the  jaws,  329 

Growth,  malignant,  extension  to  the 
mouth  of  the  anus  of,  a  com¬ 
plication  of  colostomy,  710 
location  of,  influence  of,  in 
colectomy,  742 

Groves  (E.  W.  Hey)  and  Hall’s  (J. 

Walker)  reports  on  analysis 
of  excreta  after  exclusion, 
770 

Guattani’s  incision  for  operation  upon 
the  oesophagus  in  the  neck 
(diverticula),  523 

(foreign  body),  532 

Guillotine,  Mackenzie,  see  Mackenzie 
guillotine 

Gunning  splint  (modification  of  the) 
that  may  be  used  for  any 
case  in  which  the  jaws  are 
to  be  held  apart  (Blair), 
348 

Gunshot  injuries  to  the  intestine,  opera¬ 
tions  for,  670 

Gussenbauer’s  method  for  the  removal 
of  malignant  growths  grow¬ 
ing  from  the  base  of  the 
skull,  314 

operation  for  closure  of  defect  of 
cheek,  415 

Haagn,  see  Brunner  and  Haagn 

Haberer’s  report  of  the  obliteration  of 
the  inferior  mesenteric  vein 
without  gangrene,  674 

Hacker’s  (Von)  operation,  posterior 
gastro-enterostomy,  598,  600 

Hsematemesis  following  severe  burns, 

439 

in  gastric  ulcer,  636 

Hematoma,  formation  of,  in  arthro¬ 
plasties,  avoidance  of,  337 
disadvantage  of,  337 
treatment  of,  338 

Haemorrhage  after  gastro-enterostomy, 
avoidance  of,  616 

control  of,  after  tonsillectomy,  in 
a  haemophiliac,  497 
in  Albee  operation  for  Pott’s 
disease,  163 


Haemorrhage,  control  of,  in  arthrotomy, 
4 

in  cervical  oesophagotomy,  533 
in  operation  for  removal  of 
caecum  or  ascending  colon, 
748 

filling  out  the  chin,  347 
cicatricial  deformities  aft¬ 
er  injuries,  431 
cleft-palate,  278 
perforation  of  the  duode¬ 
num, _  675 

retraction  of  the  lower 

.  jaw,  344,  345 
lingual  venous  naevus,  459 
syphilitic  affections  of  the 
palate,  416 

after  operation  for  cleft- 
palate,  281,  282 
in  enterectomy,  721,  725 
in  excision  of  the  hip- joint  by 
an  external  incision,  100, 
102,  103 

of  the  knee,  79,  82,  83 
for  tuberculous  dis¬ 
ease,  220 
of  the  wrist,  11 
in  removal  of  one  half  of  the 
lower  jaw,  325,  326,  327 
of  the  upper  jaw,  31 1 

complete,  306,  307,  308 
of  the  synovial  membrane 
of  the  knee,  63 
of  displaced  semilunar  car¬ 
tilages,  57,  58 
of  the  sigmoid  flexure, 
755,  757,  758 

in  partial  gastrectomy,  569 

cauterization  of  cancer  of  the 
lips,  288 
gastrotomy,  560 
Hibbs’s  operation  for  Pott’s 
disease,  164 

lateral  anastomosis,  733 
mesial  division  of  the  jaw,  328 
partial  removal  of  the  upper 
jaw,  314 

skin-grafting,  367 
tenotomy  of  the  adductors,  249 
transmediastinal  oesophagec- 
tomy,  544 

avoidance  of,  in  Lister’s  operation 
in  recent  fractures  of  the 
patella,  67 

in  excision  of  the  scapula,  44 
gastric,  jejunostomy  for,  688 
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Haemorrhage,  in  Albee  operation  for 
Pott’s  disease,  slight,  160 
cancer  of  the  stomach,  640 
intestinal,  colostomy  for  relief  of, 

695 

in  tonsillectomy,  cause  of,  495 
pancreatic,  control  of,  in  partial 
gastrectomy,  571 

recurrent  or  secondary,  measures 
for  treating,  after  removal 
of  the  upper  jaw,  312 
secondary,  a  complication  of  op¬ 
erations  for  malignant  phar¬ 
yngeal  tumours,  504 
control  of,  after  appendicec- 
tomy,  786 

Hahn’s  simple  lateral  (intestinal) 
anastomosis,  764 

Hair  ball  in  the  stomach,  removal  of, 
by  gastrotomy,  560 
follicles  in  flap,  destruction  by 
X-rays  of,  useless  to  at¬ 
tempt,  407 

Hair-growing  flaps,  disadvantage  of, 
407 

Halsted’s  case  of  oesophageal  diver¬ 
ticulum,  523 

crushing  method  with  forceps,  in 
appendicectomy,  790 
invagination  of  a  diverticulum  into 
the  oesophagus,  528 

Hammer-toe,  etiology  of,  435 
operations  for,  435 

Hand,  contracted,  inserted  in  pocket 
on  buttock  and  final  result 
(Kanavel),  photographs  of, 
425 

dorsiflexion  of  the,  after  Kocher’s 
excision  of  wrist-joint,  188 
extension  of,  after  operation  for 
Dupuytren’s  contraction,  427 
palm  of  the,  covered  with  flap 
taken  from  the  buttock,  434 
phalanges  of  the,  operations  for 
tuberculous  osteomyelitis  of 
the,  151 

Hands,  disinfection  of  the  operator’s, 
preparatory  to  skin-grafting, 
368 

position  of,  in  cutting  skin-grafts, 
369 ;  cut  showing,  368 

Hare-lip,  operation  for,  259 

and  cleft-palate,  operation  for 
cleft-palate  prior  to  that  for 
hare-lip,  259 

double,  operation  for,  262 
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Hare-lip,  double,  complete  or  incom¬ 
plete,  Rose  operation  for,  269 
modified  Maas  operation  for, 
diagrams  and  photographs 
illustrating,  264 
Rose  operation  for,  diagrams 
and  photographs  illustrating, 
265 

Washington  University  opera¬ 
tion  for,  diagrams  and  pho¬ 
tographs  illustrating,  264 
pins  not  suitable  for  use,  261 
simplified  by  pressure  operation 
for  cleft-palate,  274 
single,  Rose  operation  for,  264 

Harte  and  Ashurst’s  report  of  explora¬ 
tory  operation  in  suspected 
perforation  in  enteric  fever, 
682 

Health,  general,  in  relation  to  skin- 
grafting,  363 

Heamner,  see  Mitchell  and  Heamner 

Heat,  conservation  of  body,  importance 
of,  in  operation  for  con¬ 
genital  pyloric  stenosis,  625 

Heel,  soft  parts  of  the,  together  with 
the  astragalus  and  os  calcis, 
removal  of  the,  213 

Heidenhain’s  costo-transversectomy, 
167 

incision  for  operation  for  pre-ver- 
tebral  thoracic  abscess,  167 

Heinecke  and  Mikulicz’s  operation  of 
pyloroplasty,  622 

Helferich’s  method  for  the  prevention 
of  recurrence  of  bony  an¬ 
kylosis  after  excision  of  the 
condyle  of  the  lower  jaw, 
321 

of  bony  union  between  two  cut 
surfaces  in  Esmarch’s  oper¬ 
ation  for  closure  of  the 
jaws,  331 

Hepatic  artery,  avoidance  of  injury  to, 
in  partial  gastrectomy,  574 
flexure,  removal  of,  751 

Hernia,  cascal,  837 

duodenal,  large,  cut  showing,  835 
left,  833;  cut  showing,  834 
right,  operation  for,  836 
duodeno-jejunal,  833 
gangrenous,  an  indication  for  en- 
terectomy,  712 
lateral  anastomosis  for,  765 
internal,  a  sequela  of  gastro¬ 
enterostomy,  619,  621 
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Hernia,  intersigmoid,  operation  for, 

837 

into  the  foramen  of  Winslow,  832, 
837 

ileo-appendicular  fossa,  837 
lesser  sac  of  peritoneum,  832 
operation,  832 

prognosis  and  results,  837 
retroperitoneal  pouches,  832 
lower  series,  836 
upper  series,  832 
para  jejunal,  833 

perforations  in,  operations  for,  683 
retromesenteric,  833 
ventral,  a  sequela  of  appendicec- 
tomy,  797 

cicatrix  of  McBurney’s  in¬ 
cision  less  likely  to  form 
seat  of,  783 

Hernial  sac,  development  of  volvulus 
in  a,  treatment  of,  821 

Hibbs’s  operation  for  Pott’s  disease, 
163 

Hiccough,  after  gastrostomy,  relief  of, 

567 

in  cellulitis  of  the  abdominal  wall, 
707,  708 

High-frequency  current  in  the  after- 
treatment  of  face  injuries, 
452 

Hip-disease,  tuberculous,  skiagram 
from  a  child  aged  five  years 
showing,  233 

ankylosis  following,  best  position 
for,  247 

Hip-joint,  arthroplasty  of  (Murphy), 
103 

dislocation  of  the,  congenital,  ar- 
throtomy  the  first  stage  of 
re-position  of,  92 
operations  for,  113 
drainage  of  the,  93 
excision  of  the,  92,  99 

advantages  of  abduction  after, 
246,  247 

disadvantages  of  the  straight 
position  after,  246 
by  Kocher’s  posterior  angular 
incision,  skiagram  showing 
the  result  a  year  after,  246 
skiagram  showing  the  re¬ 
sult  three  years  after, 
245 

arthrotomy  as  a  preliminary 
to,  92 

operations  upon  the,  92 


Hip- joint,  traumatic,  operations  for, 
no 

of  long  standing,  112 
recent,  no 

tuberculous  disease  of  the,  232 
abscesses  and  sinuses  follow¬ 
ing  operations  for,  254 
ankylosis  following,  operations 
for,  250 

with  sinuses  after,  opera¬ 
tions  for,  253 

deformities  resulting  from, 
operations  for,  247 
drainage  after  resection  for, 
question  of,  241 
excision  for,  the  method  of 
maintaining  abduction  dur¬ 
ing  the  dressing  after,  pho¬ 
tograph  showing,  244 

by  Kocher’s  posterior  an¬ 
gular  incision,  235,  236, 
239 

old  healed  cases  with  marked 
adduction,  advantages  of 
tenotomy  of  adductors  in, 
250 

operations  for,  232 

after-treatment,  242 
pseudo-arthrosis,  without  dis¬ 
articulation  of  the  head  in, 
operation  for  the  production 
of,  251 

quiescent  stage  of,  248 
Hip-splint,  abduction,  applied  to  a 
child  after  excision  of  the 
joint',  photograph  showing, 
243, 

Stiles’s,  photograph  of,  242 
Thomas’s,  use  of,  after  tenot¬ 
omy  of  the  adductors,  249 
Hirschsprung’s  disease,  758 
Horsehair,  prepared,  for  sutures  in  the 
operation  for  hare-lip,  261, 
262,  268 

for  suturing  flaps,  357 
Hour-glass  stomach,  operation  for, 

59°. 

Howse’s  excision  splint,  82 
Hueter  and  Barker’s  anterior  route  for 
operation  for  tuberculous 
hip-disease,  233 

Hullihan’s  resection  of  the  jaw  for  cor¬ 
rection  of  pure  deformity, 
348,  349 

Hull’s  substitute  for  ‘  ambrine  ’  in  the 
treatment  of  burns,  441 
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Humerus,  exposure  of  the  upper  end 
of  the  diaphysis  of  the,  128 
compound  fractures  of  the  upper 
end  of  the,  excision  of  the 
shoulder  in,  34 

tuberculous  osteomyelitis  of  the 
diaphysis  of  the,  operations 
for,  127 

upper  third  of  the  diaphysis  of  the, 
resection  of  the,  for  tuber¬ 
culous  osteomyelitis,  129 
after-treatment,  130 
lower  half  of  the  diaphysis  of  the, 
resection  of  the,  for  tuber¬ 
culous  osteomyelitis,  132 
after-treatment,  132 
results,  132 

ulnar  side  of,  removal  of,  in  ar¬ 
throplasty  of  elbow  (Mur¬ 
phy),  cut  showing,  24 
Huntingdon’s  operation  for  primary 
tuberculous  osseous  focus  in 
the  lower  part  of  the  neck 
of  the  femur,  238 
Hydro-appendix,  removal  of,  792 
Hydrogen  peroxide  in  the  after-treat¬ 
ment  of  drainage  of  knee- 
joint,  61 

use  of,  in  excision  of  the  hip, 
103 

before  complete  removal  of, 
the  upper  jaw,  304 

Hyperalgesia  as  an  aid  to  diagnosis  in 
abdominal  disease,  643 
method  of  eliciting,  for  diagnosis, 
644 

Hyperextension  of  the  knee,  prevention 
of,  after  excision  of  the  hip- 
joint,  244 

phalanges  after  osteoplastic  resec¬ 
tion  of  the  foot,  214 
Hyperplastic  tumour  of  the  small  in¬ 
testine,  removal  of,  714,  715 
Hypertrophic  scarring  after  burns, 
treatment  of,  442 

Hypodermoclysis,  continuous,  after 
operation  for  peritoneal  in¬ 
fection  (Kanavel),  848,  849 
Hypoglossal  nerve,  question  of  preser¬ 
vation  of,  in  excision  of  the 
tongue,  473 

Hypopharyngeal  group,  tumours  of  the, 
operations  for,  517 
results,  519 

Hysteria  a  cause  of  symptomatic  in¬ 
testinal  obstruction,  81 1 


Ichthyol  in  the  treatment  of  burns, 

44 1 

Ileo-appendicular  fossa  hernise  into  the, 

837 

Ileo-c?ecal  intussusception,  817 
tuberculosis,  hyperplastic,  715 
Ileo-colic  lymphatic  area  with  a  colic 
growth  (Dobson),  750 
Ileo-sigmoidostomy  for  chronic  con¬ 
stipation,  results  of,  772 
Ileum  crushed  by  a  clamp,  771 

end  of,  crushed  and  ligatured  prior 
to  its  inversion  by  a  line  of 
suture,  cut  showing,  771 
from  a  case  of  enteric  fever,  two 
pieces  of,  cuts  showing,  680 
strictures  of  the,  838 
and  jejunum,  involvement  of,  in 
volvulus,  821 

Iliac  abscess,  tuberculous,  operation 
for,  171 

after-treatment,  173 
colostomy,  700 

vessels,  internal,  see  Internal  iliac 
vessels 

Ilio-hypogastric  and  ilio-inguinal 
nerves,  avoidance  of  injury 
to,  in  operation  for  lumbar 
abscess,  169 

Immobilization  of  head  after  operation 
on  prevertebral  cervical  ab¬ 
scess,  166 
Impaction,  faecal,  842 
Incongruence  in  size,  in  enterectomy, 
method  of  dealing  with, 
726 

Indian  method  of  plastic  operations  of 
ancient  origin,  353 

Indigestion,  significance  and  treatment 
of,  634,  638,  639 
in  elderly  patients,  641 
Infantile  paralysis,  arthrodesis  in,  7 
advanced,  arthrodesis  of  the  ankle- 
joint  in,  49 

Infants,  colostomy  in,  708 
pyloric  stenosis  in,  634 
Inferior  dental  nerve,  division  of,  re¬ 
generation  after,  339 
thyreoid  artery,  avoidance  of  in¬ 
jury  to,  in  cervical  oesopha- 
gotomy,  533 

Infiltration,  extent  of,  in  lingual  car¬ 
cinoma,  465,  466 

or  enlargement,  glandular,  influ¬ 
ence  of,  extent  of,  in  colec¬ 
tomy,  745 


882  INDEX 


Inflammation,  chemical,  in  the  knee- 
joint,  production  of,  pre¬ 
paratory  to  operation  for 
primary  tuberculous  disease 
of  the  patella,  225 

Inflammatory  conditions,  chronic,  an 
indication  for  enterectomy, 

mortality  statistics  for  enterec¬ 
tomy  for,  762 

Infusion,  intravenous,  after  appendi- 
cectomy,  795 

rectal,  after  operation  for  peri¬ 
toneal  infection,  847 

Infra-orbital  nerves,  avoidance  of  in¬ 
jury  to,  in  operation  for  tu¬ 
berculous  osteomyelitis  of 
the  upper  jaw  and  malar 
bone,  159 

Inhalation  pneumonia,  see  Pneumonia, 
inhalation 

Injection  of  paraffin,  see  Paraffin 

Injections  of  saline,  rectal,  after  ap- 
pendicectomy,  795 
of  sera  and  vaccines  in  diffuse  peri¬ 
toneal  infection,  851 
subcutaneous,  of  anti-colon  bacillus 
serum,  after  appendicec- 
tomy,  795 

Injuries  and  injury: 

cicatricial  deformities  after,  opera¬ 
tions  for,  431 

to  the  elbow,  partial  or  complete 
excision  for,  17 
face,  see  Face  injuries 
intestinal,  general  conditions,  662 
gunshot,  operations  for,  670 
nature  of  violence  causing, 
671 

pathological  and  traumatic, 
distinctions  affecting  the 
treatment  of,  662 
repair  of,  663 
significance  of  site  of,  670 
theories  concerning  spontane¬ 
ous  healing  of,  672 
to  the  small  intestine,  non-per¬ 
forating,  cut  showing,  667 
lips,  restoration  after,  400 
mesentery,  repair  of,  673 
of  the  shoulder,  excision  in,  35 

‘Inkpot’  method  of  fixing  tube  in 
jej unostomy,  691 

Insomnia  after  operation  for  perito¬ 
neal  infection,  relief  of, 

851 


Inspection  of  stomach  in  anterior 
gastro-enterostomy,  613 
duodenum  and  gall-bladder,  value 
of,  in  posterior  gastro¬ 
enterostomy,  600,  602 
Insufflation,  intra-tracheal,  see  Intra¬ 
tracheal  insufflation 
Interdental  block  (Murphy’s),  334 
Intermediate  appendicectomy,  mortal¬ 
ity  after,  805 

lymphatic  glands  of  the  colon,  743 
Internal  circumflex  artery,  avoidance 
of  injury  to,  in  tenotomy  of 
the  adductors,  249 
hernia,  operations  for  various 
forms  of,  712,  832 
iliac  vessels,  avoidance  of  injury 
to,  in  the  operation  for  tu¬ 
berculous  disease  of  the 
sacro-iliac  joint,  256 
maxillary  artery,  avoidance  of  in¬ 
jury  to,  in  removal  of  half 
of  the  lower  jaw,  326 
operation  for  temporo-maxil- 
lary  ankylosis,  333,  335,  338 
Interosseous  ligament,  removal  of,  in 
operation  for  tuberculous 
disease  of  the  sacro-iliac 
joint,  256 

Interphalarigeal  joints,  operations  for 
tuberculous  osteomyelitis  of 
the,  152 

Interrupted  Lembert’s  suture,  653 

sutures  in  the  treatment  of  face 
injuries,  451 

Interscapulo-thoracic  amputation  of 
Berger,  excision  of  the 
scapula  in,  43 

Intersigmoid  hernia,  operation  for,  837 
Interval  appendicectomy,  mortality 
after,  804 

operations  for  appendicitis,  781 
Intestinal  anastomosis,  see  Anastomo¬ 
sis,  intestinal 
clamps,  655-657 

obstruction,  see  Intestines,  opera¬ 
tions  upon 

Intestine  and  intestines : 

affection  of  the,  maximum  point 
of  hyperalgesia  for,  647,  648 
clamped  in  position,  in  .enterectomy, 
cut  showing,  722 

common  morbid  conditions  of,  66 0 
kinking  of,  after  enterectomy,  761 
large,  description  of,  659 
operations  upon  the,  649 
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Intestine  and  intestines:  ( Cont .) 

operation  upon,  anatomical  consid¬ 
erations,  658 
appendicectomy,  780 

in  acute  appendicitis,  792 
quiescent  intervals, 
787 

mortality  of,  803 
appendicectomy  for  peri-ap¬ 
pendical  abscess,  797 

prognosis  and  results  of, 
803 

appendicostomy,  691 
ascending  colostomy,  697 
csecostomy,  697 
colectomy,  technique  of,  741 
colotomy  and  colostomy,  693 
congenital  stenosis  of,  837 
duodenostomy,  688 
enterectomy,  71 1 
enterotomy  and  enterostomy, 

685 

exclusion,  intestinal,  764,  766 
faecal  fistula  and  artificial 
anus,  773 

gunshot  injuries,  repair  of, 
670 

iliac  colostomy,  700 
intestinal  obstruction,  807 
after  gastro-enterostomy,  617, 
619 

after-treatment,  809 
diffuse  peritoneal  infection, 
after,  81 1,  847 
appendix,  vermiform,  827 
from  adherent  appendix, 
vermiform,  827 

Meckel's  diverticulum,  827 
calculi,  biliary  or  intestinal, 
840 

embolism  and  thrombosis,  812 
faecal  impaction,  842 
intraperitoneal  adhesions,  824 
strangulation  by  Fallopian 
tube,  830 

strictures  of  intestines,  837 
torsion  of  omentum,  81 1 
volvulus,  820 

general  considerations,  807 
results,  810 

hernia  into  retroperitoneal 
pouches,  832 
indications,  807 
intussusception,  814 
preparation  of  patient,  807 
results  of,  810,  811 


Intestine  and  intestines:  (Cont.) 

a  sequela  of  gastro-enterostomy, 
613,  621 

symptomatic,  81 1 

strangulation,  see  Strangulation  of 
the  intestine 
jejunostomy,  688 
lumbar  colostomy,  697 
pathological  perforation  of 
duodenum,  675 

perforation  in  enteric  fever, 
679 

of  infective  and  inflam¬ 
matory  nature,  683 
in  malignant  disease,  684 
of  stercoral  ulcers  and 
in  diverticular  disease, 

683 

removal  of  caecum  and  as¬ 
cending  colon,  747  ' 

transverse  colon  and  flex¬ 
ures,  751  _ 

repair  of  injuries  to  mesen¬ 
tery,  673 

intestinal  injuries,  663 
simple  lateral  anastomosis,  764 
suture  in,  methods  of,  651 
technique  of,  general  consid¬ 
erations,  651 

transverse  colostomy,  699 
typhlostomy,  697 

removal  of  different  lengths  of,  ef¬ 
fects  of,  712 

retainer,  Sargent’s,  cut  showing, 
809 

rupture  of,  by  bullet  not  penetrat¬ 
ing  the  skin,  673 

small,  entero-peritoneal  disease  of 
the,  cut  showing,  714 
Intestino-vaginal  fistulse,  769,  778 
Intestino-vesical  fistulas,  696,  778 
Intra-articular  fractures  of  the  elbow, 
operations  for,  13 
knee,  operations  for,  64 
Intra-buccal  excision  of  tonsillar  tu¬ 
mours,  507 

Intra-peritoneal  adhesions,  intestinal 
obstruction  from,  824 
Intra-pharyngeal  abscess,  500 
Intra-tracheal  anaesthetization  for  op¬ 
eration  for  lingual  carci¬ 
noma,  469,  476 

insufflation,  advent  of,  537,  538 
description  of,  547 
Intussusception,  814 

operations,  815 
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Ionization  in  the  after-treatment  of 
face  injuries,  452 

Irrigation,  after  operation  for  cleft- 
palate,  fluids  for,  281 
continuous,  in  drainage,  of  elbow- 
joint,  13 

knee-joint,  59,  60 

of  elbow-joint  in  operation  for 
fracture  of  the  olecranon,  15 
Isoform,  use  of,  in  diarrhoea  after 
gastro-enterostomy,  620 
Israel’s  method  of  closing  a  defect  in 
the  cheek,  412 

Italian  method  of  plastic  surgery  of 
ancient  origin,  353 


Jaboulay’s  introduction  of  gastro- 
duodenostomy,  622 

Jacobson’s  discussion  of  advisability  of 
preliminary  laryngotomy  in 
complete  removal  of  the  up¬ 
per  jaw,  304 

conditions  amenable  to  cer¬ 
vical  oesophagotomy,  531 

Jamieson  and  Dobson’s  description  of 
the  normal  lymphatic  system 
of  the  colon,  743 

method  for  the  removal  of  the 
hepatic  flexure,  751 
splenic  flexure,  753 

Japanese  twist,  use  of,  for  intestinal 
sutures,  654 

Jaundice,  catarrhal,  a  complication  of 
appendicectomy,  797 
following  attack  of  gall-stone  colic, 
642 

Jaw  and  jaws: 

operations  for  closure  of,  329 
lower,  cancer  of  tongue  involving, 

483 

condyle  of  the,  excision  of  the, 


319 


prevention  of  recurrence 
of  bony  ankylosis  after, 
321 

deformities  of  the,  correction 
of,  developmental  or  ac¬ 
quired,  339 

importance  of,  339 
resection  for,  348 
dislocation  of  the,  unreduced, 


3*9 

lateral  division  of  the,  328 
lines  of  bone  section  for  op¬ 
erations  upon  the,  Es¬ 
march’s  operation;  excision 


Jaw  and  jaws:  ( Cont .) 

of  both  processes  of;  ex¬ 
cision  of  condyle  of;  cut 
showing,  320 

long,  abnormally,  with  inter¬ 
dental  spaces  in  the  bicuspid 
region  (position  of  cuts  for 
correction),  340 
mesial  division  of  the,  327 
operations  upon  the,  321 
osteoplastic  resection  of  the, 
327 

protrusion  of  the,  forward,  327 
operative  measures,  339- 
343 

recession  of  the,  343 
reconstructed,  showing  how 
both  forward  and  lateral 
protrusions  are  corrected  by 
removing  bone  sections,  340 
removal  of  the,  complete,  327 
partial,  321 
one  half  of  the,  325 

after-treatment,  327 
difficulties  and  dan¬ 
gers,  327 

retraction  of  the,  343 

bone,  adjusting  the,  345 
cutting  the,  343 
fixation,  346 

submucoperiosteal  operation 
for  protrusion  of  the,  341 
submucous  resection  of  the, 
cut  showing,  341 
transmucoperiosteal  operation 
for  protrusion  of  the,  340 
tuberculous  osteomyelitis  of 
the,  156 

operations  for,  156 
subperiosteal  resection  for, 
skiagram  showing,  157 
wired  in  its  new  position  after 
section  of  the  ramus,  347 
upper,  excision  of  the,  high  mor¬ 
tality  of,  304 

malignant  growths  of,  definite 
diagnosis  of,  greatest  care 
necessary  for,  301 
free  removal  of,  the  first  con¬ 
sideration  of  operator,  303 
and  the  temporo-maxillary 
joint,  operations  upon  the, 
318  . 

operations  upon  the,  301 
osteoplastic  resection  of  the, 
3D 


INDEX 


885 


Jaw  and  jaws:  ( Cont .) 

upper,  removal  of  the,  complete,  301 
partial,  313 

statistics  of  resection  of  the, 

312,  313 

tuberculous  osteomyelitis  of, 

T59 

tumours  of  the,  diagnosis  of, 
302 

operation,  304 

and  malar  bone,  operations  for 
tuberculous  osteomyelitis  of 
the,  159 

Jeannel’s  method  of  dealing  with  in¬ 
congruence  in  size  in  en- 
terectomy,  726 

Jejunal  ulcer  a  complication  of  gastro¬ 
enterostomy,  618 

Jejunostomy,  indications,  688 
operations,  689 

or  duodenostomy  for  hour-glass 
stomach,  592,  597 

Jejunum,  application  of  clamp  to  the, 
in  posterior  gastro-enteros- 
tomy,  603 ;  cut  showing,  602 
cleanliness  of  the,  importance  of, 
in  abdominal  operations,  555 
strictures  of  the,  838 
upper,  brought  through  opening  to 
posterior  wall  of  stomach, 
cut  showing  (Mayo),  577 
use  of,  for  replacing  oesophagus, 
566 

in  operation  for  stenosis  of  the 
oesophagus,  545 

and  stomach,  anastomosis  of,  573, 
577;  cut  showing  (Mayo 
and  Balfour),  578,  581 

Jessett-Barker  method  of  treatment  of 
intussusception,  817 

Jessett-Barker-Rydigier  method  of 
treatment  of  intussusception, 
818 

Joint  and  joints: 

fat  transplants  into,  results  of,  393 
flail,  arthrodesis  in,  6,  7 
operations  for  non-tuberculous  af¬ 
fections  of,  general  consid¬ 
erations,  3-8 
ankle-,  45 
elbow-,  13 
hip-,  92 
knee-,  56 
shoulder-,  28 
temporo-maxillary,  318 
wrist-,  9 


Joint  and  joints:  (Cont.) 
and  bones,  tarsal,  50 
operations  for  tuberculous  affec¬ 
tions  of  the,  177 
ankle-,  204 
elbow-,  189 
hip-,  232 

for  production  of  pseudo¬ 
arthrosis,  Cheyne’s,  252 
Jones’s,  251 
Kocher’s,  251 
osseous  ankylosis  of,  250 
interphalangeal,  152 
knee-,  215 
sacro-iliac,  255 
shoulder-,  197 
tarso-metatarsal,  200 
and  bones,  121-256 
wrist-,  179 

Jones  (Robert),  see  also  Rolleston  and 
Jones 

Jones’s  gouge-chisel  and  hammer,  use 
of,  for  dividing  the  neck  of 
the  femur,  240 

incision,  trans-trochanteric,  for  os¬ 
teotomy  of  the  neck  of  the 
femur,  94 

operation  for  the  production  of 
pseudo-arthrosis  of  hip-joint 
without  disarticulation  of 
the  head,  251 

Junker’s  apparatus,  use  of,  in  cleft- 
palate  operations,  277 
complete  removal  of  the  upper 
jaw,  304 

tonsillectomy,  493 

Kader’s  method  of  gastrostomy,  563 

of  jejunostomy,  690 
cut  showing,  689 

Kammerer’s  method  of  gastroplasty  for 
hour-glass  stomach,  594 
cut  showing,  592 

Kanavel’s  case  of  contracted  hand  in¬ 
serted  in  pocket  on  buttock 
and  final  result,  photograph 
of,  425 

contracture — technique  for  exci¬ 
sion  of  palmar  fascia  and 
transplantation  of  fat,  428- 
430 

photographs  showing  result, 
430 

method  of  continuous  hypodenno- 
clysis,  after  operation  for 
peritoneal  infection,  848,  849 
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Kanavel’s  method  of  preventing  con¬ 
traction  of  scar  tissue,  426 
restoration  of  lower  lip  by 
plastic  operation  with 
subsequent  transplanta¬ 
tion  of  fat,  cut  showing, 
393 

stomach  lavage  tube,  bulb,  and 
wire  carrier,  cut  showing, 
850 

technique  for  continuous  gastric 
lavage,  850 

use  of  free  fat  transplants  about 
tendons  exposed  in  scar  tis¬ 
sue  or  after  suture,  393 

Kazan  jian’s  (V.),  development  of 
various  methods  in  the 
treatment  of  face  injuries, 
444 

Keegan’s  operation  for  the  restoration 
of  the  soft  parts  of  the  nose, 
382 ;  cuts  showing,  383 

Keen’s  statistics  of  operation  for  per¬ 
foration  in  enteric  fever, 
683 

Keetley’s  employment  of  the  appendix 
as  an  artificial  anus,  692 
incision  in  operation  upon  the 
shoulder- joint,  32 

Kelling’s  description  of  types  of  diar¬ 
rhoea  following  gastro-en- 
terostomy,  620 

Kelly’s  method  of  appendicectomy,  789 

Kentotribe,  von  Mikulicz’s,  777 

Keyhole  saw,  use  of,  in  complete  an¬ 
terior  tarsectomy,  202 
osteoplastic  resection  of  the  upper 
jaw,  315 

Keyless  gag  for  cleft-palate  operations, 
cut  showing,  277 

Killian’s  method  of  oesophagoscopy, 

538 

observations  on  foreign  bodies  in 
the  oesophagus,  529 
tube  for  removal  of  foreign  bodies 
from  the  oesophagus,  530 

Knee-joint,  arthroplasty  on  the  (Mur- 

phy),85 

arthrotomy  and  drainage  of  the, 
59 

after-treatment,  61 
excision  of  the,  77 

for  ankylosis  in  a  faulty  posi¬ 
tion,  77,  84 

arthrodesis,  77,  83 
injury,  77,  79,  83 


Knee-joint,  excision  of  the,  for  in¬ 
tractable  suppurative  arthri¬ 
tis,  77 

tuberculous  disease,  by  Ko- 
cher’s  external  J-shaped  in¬ 
cision,  cuts  showing,  217, 
218,  221 

Miller’s  method,  224,  225 
sawing  the  condyles  of  the 
femur  in,  80 

sawing  the  tibia  in,  cut  show¬ 
ing,  81 

fractures,  intra-articular,  64 
free  exposure  of  the  interior  of 
the,  in  diffuse  tuberculous 
disease  of  the  synovial  mem¬ 
brane,  216 

hyperextension  of,  prevention  of, 
after  excision  of  the  hip- 
joint,  244 

non-tuberculous  affections  of  the, 
operations  for,  56-91 
operations  for  tuberculous  disease 
of  the,  secondary  to  a  focus 
in  one  of  the  bones,  223 
production  of  chemical  inflamma¬ 
tion  in  the,  preparatory  to 
operation  for  primary  tuber¬ 
culous  disease  of  the  patella, 
225 

synovial  membrane  of  the,  removal 
of  the,  62 

tuberculous  affections  of  the,  op¬ 
erations  for,  179 

Knife,  double'-edged,  used  for  cutting 
the  maxilla  in  operation  for 
cleft-palate,  274 
edge  of,  protection  of,  369 
for  skin-grafting,  description  of, 

369 

Thiersch’s,  369,  370 
position  for  holding,  in  cutting 
skin-grafts,  368 

after-treatment  of  excision  of  the 
elbow,  196 

Kocher’s  appendix  clamp  (Corner’s 
modification),  790 
blunt  dissector,  use  of,  in  tenot¬ 
omy  of  the  adductors,  249 
crushing  clamp,  cut  showing,  771 
incision  for  operation  upon  oesoph¬ 
agus  in  the  neck,  532 

prevertebral  thoracic  ab¬ 
scess,  167 

removal  of  one  half  of  the 
lower  jaw,  325 
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Kocher’s  incision  for  removal  of  upper 
jaw,  309;  cut  showing,  305 
external  J-shaped,  for  arthrot- 
omy  in  tuberculous  disease 
of  the  elbow-joint,  189;  cuts 
showing,  190,  192 

for  excision  of  the  ankle, 
cuts  showing,  206,  207, 
209 

hip- joint,  100 
knee,  217,  218,  221 
operation  for  tuberculous 
disease  of  the  synovial 
membrane  of  the  knee- 
joint,  215 
diffuse,  216 

posterior  angular,  for  excision 
of  the  hip,  235 

method  of  feeding  after  cervical 
cesophagotomy,  534 
mobilization  for  exploration  of 
duodenum  and  pancreas,  678 
prevention  of  stenosis  after 
cervical  cesophagectomy,  537 
operation  for  abscess  resulting 
from  tuberculous  disease  of 
hip-joint,  254  _ 

osseous  ankylosis  after  hip- 
joint  disease,  251 
production  of  pseudo-arthrosis 
of  hip,  251 

tuberculous  hip-disease,  234- 
242 

disease  of  the  wrist-joint,  180 
advantages  claimed  for, 
188 

operative  statistics  in  limited  ex¬ 
cision  for  lingual  carcinoma, 
488 

posterior  resection  of  the  shoulder, 

39 

recommendation  of  a  preliminary 
ligature  of  the  external 
carotid  in  complete  removal 
of  the  upper  jaw,  304 
route  for  excision  of  the  shoulder- 
joint,  description  of  the  ad¬ 
vantage  of  the,  197 
series  of  cases  of  lateral  implanta¬ 
tion  in  partial  gastrectomy, 

735 

statement  concerning  mobility  aft¬ 
er  excision  of  the  condyle 
of  the  lower  jaw,  321 
Konig’s  incision  for  lateral  division  of 
the  lower  jaw,  328,  329 


887 

Konig’s  operation  for  complete  removal 
of  the  upper  jaw,  309 

Krause’s  method  of  filling  up  defect 
after  resection  of  the  lower 
jaw,  323 

partial  removal  of  the  lower  jaw, 

323 

gastro-duodenostomy,  622 

Kiister’s  incision  for  operation  for 
closure  of  the  jaws,  330 

Kiister  and  Konig’s  mortality  statistics 
of  complete  removal  of  the 
upper  jaw,  313 

Kyphosis,  obliteration  of,  by  Albee  op¬ 
eration  for  Pott’s  disease, 
162 

Lacerations  of  the  mesentery,  treat¬ 
ment  of,  673 

of  the  great  omentum,  treatment 
of,  674 

Lachrymal  sac,  avoidance  of  injury  to, 
in  osteoplastic  resection  of 
the  upper  jaw,  315 

Lactic  acid  producing  organisms,  cul¬ 
ture  of,  use  of,  preparatory 
to  operation  for  stercoral 
fistulae,  774 

Lameness  associated  with  upward  dis¬ 
placement  of  femur,  anky- 
losed  hip  in  good  position 
preferable  to,  247 

due  to  osseous  ankylosis  following 
hip-joint  disease,  operations 
for,  250 

with  adduction,  tenotomy  of  the 
adductors  best  method  of 
treating,  248 

‘  Lane  ’  suture,  modified,  in  Rose  op¬ 
eration  for  hare-lip,  270 

Lane’s  (Arbuthnot)  clamp,  intestinal, 
cuts  showing,  657 

biting  forceps,  use  of,  in  operation 
for  extra-pharyngeal  ab¬ 
scess,  501 

employment  of  unilateral  exclu¬ 
sion  for  chronic  constipa¬ 
tion,  769 

mortality  statistics  of  ileo-sig- 
moidostomy  for  chronic  con¬ 
stipation,  772 

operation  for  cleft-palate,  276 

record  of  four  cases  of  excision 
of  the  temporo-maxillary 
joint  for  bony  ankylosis  in 
children,  320 
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Langenbeck’s  incision,  vertical,  for  ex¬ 
cision  of  the  elbow,  19 
lateral  division  of  the  lower 
jaw,  328 

excision  of  the  wrist,  180 
method  of  operation  for  tubercu¬ 
lous  hip  disease,  234 
rhinoplasty,  374,  375,  384,  385 
opinion  of  mortality  of  complete 
removal  of  the  upper  jaw, 

312 

osteoplastic  resection  of  the  upper 
jaw,  315 

Laparotomy  for  perforation  in  malig¬ 
nant  disease,  684 

Laryngectomy,  for  epilaryngeal  tu¬ 
mours,  question  of,  510 
total,  for  tumours  of  the  recessus 
piriformis,  514 

Laryngo-pharyngectomy,  514 

results,  517;  cuts  showing,  516 

Laryngotomy,  preliminary  to  operation 
for  lingual  carcinoma,  469, 
476 

operations  upon  the  pharynx,  503 
osteoplastic  resection  of  upper  jaw, 
316,  317 

removal  of  one  half  of  the  lower 
jaw,  325 

complete,  of  upper  jaw,  varied 
opinions  concerning,  304 
removal  of  tonsillar  tumours,  507, 
508 

Larynx,  involvement  by  lingual  car¬ 
cinoma  of  the,  operative 
measures  generally  contra¬ 
indicated  in,  467 

Lateral  intestinal  anastomosis,  732, 
740 

for  artificial  anus,  778 
caecum  or  ascending  colon,  re¬ 
moval  of,  749,  750 
intussusception,  816 
obstruction  due  to  embolism, 

813 

stenoses,  acquired,  839 
congenital,  838 
volvulus,  sigmoid,  822,  823 
Murphy’s  button  in,  740 
simple,  764 

most  suitable  situation  for, 

765 

and  exclusion,  764 
implantation — end-to-side  union  in 
enterectomy,  734 
union  in  enterectomy,  729 


Lavage,  gastric,  see  also  Stomach, 
lavage  of 

after  operation  for  diffuse 
peritoneal  infection,  847 
continuous,  technique  of  (Ka- 
navel),  850 

for  distension  in  diffuse  peri¬ 
toneal  infection,  851 
haemorrhage  after  gastro-en- 
terostomy,  616 
pyloric  ulcer,  640 
regurgitant  vomiting  after 
gastro-enterostomy,  617 
preparatory  to  abdominal  op¬ 
erations,  importance  of,  556 
intestinal,  use  of  appendix  as  a 
route  for,  692 

of  peritoneal  cavity  for  diffuse 
infection,  to  be  avoided,  845 

Lawson’s  method  of  feeding  after  cer¬ 
vical  oesophagotomy,  534 

Lead  lotion  in  the  treatment  of  burns, 
441 

plate,  use  of,  in  operations  for 
syphilitic  affections  of  the 
palate,  417 

suture,  in  Rose  operation  for 
hare-lip,  270 

plates,  for  supporting  wire  sutures 
in  the  operation  for  cleft- 
palate,  275 

Leakage,  gastric,  prevention  of,  in  op¬ 
eration  for  perforating  ul¬ 
cer,  588 

Lee’s  mesenteric  stitch,  723 

Leg,  lengthening  of,  after  osteoplastic 
resection  of  the  foot,  214 

Legg,  T.  P.,  on  Plastic  Surgery,  353 

Legg’s  case  of  restoration  of  the  ala 
nasi,  cuts  showing,  387 
case  of  closure  of  large  defect  of 
scalp  by  means  of  flaps, 
354 

Leichtenstern’s  description  of  left  duo¬ 
denal  hernia,  833 

Lembert’s  intestinal  suture,  continuous, 

653,  654 

interrupted,  653 

intestinal  suture  passed  for  closure 
of  cut  ends  in  enterectomy, 
730 

Leukoplakial  patches,  lingual,  opera¬ 
tions  for,  455 

Levator  labii  superioris  alaeque  nasi, 
invasion  by  cancer  of  the, 
287 
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Ligament,  orbicular,  importance  of  in¬ 
tegrity  of  the,  21 

Ligaments,  broad,  abnormal  openings 
in  the,  obstruction  clue  to 
strangulation  in,  831 
crucial,  repair  of  the,  61 

Ligat,  David,  on  Hyperalgesia  as  an 
Aid  to  Diagnosis  in  Ab¬ 
dominal  Disease,  643 

Light,  the  1,000  C.  P.  in  the  after- 
treatment  of  face  injuries, 
,452 

Lilienthal’s  method  of  colostomy, 

.  7°5 

Limbs,  skin-grafting  more  apt  to  suc¬ 
ceed  on,  than  on  neck  or 
back,  365 

Line  of  incision  and  the  bony  outlines 
at  the  point  of  ankylosis  of 
the  jaw  (Murphy),  cut 
showing,  334 

Lingual  artery,  avoidance  of  injury  to, 
in  operation  for  lingual  car¬ 
cinoma,  470 

ligature  of,  in  the  operation 
for  lingual  carcinoma,  465 
and  vein,  avoidance  of  injury 
to,  in  excision  of  the  tongue, 
473  . 

nerve,  avoidance  of  injury  to  the, 
in  removal  of  half  of  the 
lower  jaw,  326 

Lip,  lower,  cancer  of  the,  direction  of 
extension  of,  289 

lower,  formation  of,  from  the  lat¬ 
eral  nasolabial  region  ( Es¬ 
se  r),  449 

operations  upon  the,  289 
restoration  of  the,  403 

(after  Cheyne  and  Burg- 
hard),  397,  399 
(Dowd),  398,  399 
by  means  of  a  flap  taken 
from  the  upper  arm, 
396;  cut  showing,  393 
plastic  operation  with  sub¬ 
sequent  transplantation 
of  fat  (Kanavel),  pho¬ 
tograph  showing,  393 
difficulties  following,  392 
and  angle  of  the  mouth,  large 
cancers  of  the,  not  involv¬ 
ing  the  inferior  maxilla, 
more  favourable  for  cure 
by  operation  than  those  of 
the  upper  lip,  296 
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Lip,  upper,  cancer  of  the,  anatomical 
conditions  complicating  the 
spread  of,  292 

decrease  in  size  of,  in  cancer, 
293 

formation  of  new,  after  op¬ 
eration  for  cancer,  293-295 
of  a  new  columella  from 
the,  387 

operations  upon  the,  292 

restoration  of  the,  400 
Lip,  hare-,  see  Hare-lip 
Lips,  cancer  of  the,  method  of  exten¬ 
sion  of,  287 

operations  for,  preliminary  meas¬ 
ures  for,  288 

ectropion  of  the,  cheiloplasty  for, 
394 

operations  on  the,  394 

plastic,  for  sloughing  of  the, 
400 

restoration  of  the,  397 
and  face,  operations  for  cancer  of 
the,  287 

general  considerations,  287- 
289 

Lipoma,  a  cause  of  intussusception,  818 
lingual,  removal  of  a,  459 
Lister’s  (Lord)  anterior  splint,  use  of, 
after  Kocher’s  excision  of 
wrist-joint,  188 

double  incision  for  excision  of  tu¬ 
berculous  disease  of  the 
wrist,  180 

operation  for  excision  of  the  wrist, 
9 

union  of  a  fracture  of  the  patella 
of  long  standing  with  wide 
separation  of  the  fragments, 
74-76;  recent  fractures  of, 
66 

Liston’s  splint,  use  of,  after  operation 
for  dislocation  of  hip,  113 
splint,  long,  use  of,  after  excision 
of  the  knee  for  tuberculous 
disease,  223 

Littlewood’s  method  of  excision  of  el¬ 
liptical  area  of  bowel  in 
lateral  anastomosis,  733 
‘  Liver,  tender,’  meaning  of,  643 
‘Locking’  of  hip-joint,  preventive 
measures  against,  in  arthro¬ 
plasty,  108 

Long  bones,  tuberculous  osteomyelitis 
of  the  diaphysis  of  the,  op¬ 
erations  for,  121 
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‘  Loop  on  the  mucosa,’  in  posterior 
gastro-enterostomy,  608 
Lorenz’s  ‘  bloodless  ’  method  for  re¬ 
placing  congenital  disloca¬ 
tion  of  the  hip,  1 13 
Lower  jaw,  see  Jaw,  lower 
lip,  see  Lip,  lower 

Lumbar  abscess,  tuberculous,  operation 
for,  169 
colostomy,  697 

Lumbo-sacral  cord,  avoidance  of  in¬ 
jury  to,  in  operation  for 
tuberculous  disease  of  the 
sacro-iliac  joint,  256 
Lungs,  disease  of  the,  in  relation  to 
skin-grafting,  365 

Lupus,  cause  of  nasal  deformity,  373 
Lymphangioma,  lingual,  general,  or 
macroglossia,  operations  for, 
460 

localized,  removal  of,  458 
‘  Lymphatic  area,’  Dobson’s  description 
of  removal  of,  in  carcinoma 
of  the  ascending  colon,  749 
extirpation  of,  in  colectomy,  742, 
745,  746 

ileo-colic,  with  a  colic  growth,  cut 
showing  (Dobson),  750 
Lymphatic  glands,  excision  of,  in  lin¬ 
gual  carcinoma,  484,  488, 
490,  491 

glands,  excision  of,  operations  on 
tonsillar  tumours,  508 
involvement  of,  in  lingual  car¬ 
cinoma,  466 

removal  of,  in  operation  for 
cancer  of  the  face,  287,  288, 
297 

complete  removal  of  the 
upper  jaw,  305 
operations  for  cancer  of 
the  lower  lip,  290 
upper  lip,  293 
en  bloc,  in  operation  upon 
the  angle  of  the  mouth, 
292 

submaxillary,  see  Submaxil¬ 
lary  lymphatic  glands 
tuberculous,  a  complication  of 
tuberculous  osteomyelitis  of 
the  lower  jaw,  157 
and  lingual  carcinoma,  simul¬ 
taneous  removal  of,  469 
system,  colic,  742-747 

(Jamieson  and  Dobson),  cut 
showing,  744 


Lymphatic  system,  relation  of  colec¬ 
tomy  to,  751 

Crile’s  block  dissection  of  the 
regional,  486 

gastric,  description  of,  567 

Lymphosarcoma,  pharyngeal,  505 
tonsillar,  removal  of,  506 
results,  510 

Lymph  vessels,  lingual,  drainage  of, 

463-465 

Maas  operation  for  double  hare-lip, 
modified,  264 

McBurney’s  incision  for  appendical  ab¬ 
scesses,  799 

for  appendicectomy,  783,  787 

Macewen’s  theory  concerning  rate  of 
proliferation  in  bone  grafts, 
162 

McGavin,  on  the  advantages  of  trans¬ 
verse  colostomy,  700 

Mackenzie  guillotine,  modified,  use  of, 
for  tonsillectomy,  497 

Mackenzie’s  (Hector)  report  of  most 
common  site  of  perforation 
in  enteric  fever,  680 
reports  of  mortality  statistics  of 
perforation  in  enteric  fever, 
679 

MacLeod,  J.  M.  H.,  on  Burns  and 
Scalds,  438 

Macroglossia,  operation  for,  460 

Madelung’s  theory  of  prognosis  of  the 
removal  of  the  splenic  flex¬ 
ure,  753 

Magnesia  usta,  use  of,  in  diarrhoea 
after  gastro-enterostomy, 
620 

Maisonneuve’s  simole  lateral  anas¬ 
tomosis.  764 

Makins,  G.  Id.,  on  Operations  upon 
the  Intestines,  649 

Makins’s  case  of  intestinal  strangula¬ 
tion  due  to  ovarian  cyst, 
830 

collection  of  mortality  statistics  of 
resection  of  the  small  bowel 
for  artificial  anus,  779 
intestinal  clamp,  657 
report  of  cases  of  removal  of  the 
hepatic  flexure,  751 
resection  of  the  small  bowel  for 
artificial  anus,  779 

Malar  bone,  and  upper  jaw,  operations 
for  tuberculous  osteomyelitis 
of  the,  159 
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Malar  bone,  prominence,  preservation 
of,  a  means  of  lessening  de¬ 
formity  in  complete  removal 
of  the  upper  jaw,  306 

Malignant  disease  of  appendix,  an  in¬ 
dication  for  appendicectomy, 
783 

intestinal,  an  indication  for  en- 
terectomy,  717 

of  the  floor  of  the  mouth,  op¬ 
erations  for,  463 
oral  and  laryngeal  parts  of  the 
pharynx,  operations  for,  502 
invagination  of,  819 
statistics  of  operations  for  ob¬ 
struction  due  to,  81 1 

perforation  in,  operation 
for,  684 

tongue,  choice  of  operation 
for  the  removal  of,  465 
operations  for,  463 
and  floor  of  the  mouth, 
varieties  of,  463 
tonsil,  operations  for,  506 
growth  not  involving  the  whole 
maxilla,  partial  removal  of 
the  upper  jaw  for,  313 
growths  of  jaw,  upper,  prognosis 
of,  302 

maxilla,  complete  removal  of 
the  upper  jaw  for,  301 
springing  from  the  base  of  the 
skull,  osteoplastic  resection 
of  the  upper  jaw  for, 
314 

Mall’s  investigations  concerning  the 
position  of  the  various  in¬ 
testinal  coils,  658 

Malleolus,  external,  excision  of  ab¬ 
scess  in  the  region  of,  205 
shortening  of,  in  tuberculous 
disease  of  the  ankle-joint, 
210 

internal,  excision  of  abscess  in  the 
region  of,  21 1 

Mamma,  removal  of,  in  operation  for 
tuberculous  osteomyelitis  of 
the  ribs,  175 

Manasse’s.  observations  concerning  in¬ 
terference  with  blood  sup¬ 
ply  in  colectomy,  745 
and  Archibald’s  observations  on 
the  removal  of  the  sigmoid 
flexure,  758 

Marro’s  method  for  making  an  artificial 
anus,  703 
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Marsh’s  (Howard)  case  of  obstruction 
due  to  strangulation  in  an 
aperture  in  the  mesentery, 
831 

Martens’s  report  of  statistics  of  com¬ 
plete  removal  of  the  upper 
jaw  in  the  Gottingen  Clinic, 
313 

Martin’s  (Claude)  apparatus  for  pros¬ 
thesis  after  removal  of  a 
section  of  the  lower  jaw,  323 

Martini-Henry  class  of  bullets,  nature 
of  intestinal  injuries  caused 
by,  671 

Mason’s  gag,  use  of,  in  excision  of  the 
condyle  of  lower  jaw,  320 

Massage  after  arthroplasty,  6 
of  the  elbow,  27 
excision  of  the  elbow,  196 
knee  for  injury,  83 
wrist-joint  (Kocher’s),  188 
operation  for  fracture  of  neck 
of  femur,  99;  olecranon,  16; 
patella  of  long  standing,  76 
supernumerary  digit,  424 
removal  of  semilunar  carti¬ 
lages,  59 

early,  in  fracture  of  the  neck  of 
the  femur,  95 

in  the  after-treatment  of  facial  in¬ 
juries,  452 

treatment  of  displaced  semi¬ 
lunar  cartilages,  56 

Masse’s  (Robin)  report  of  statistics  of 
Nelaton’s  operation  for  ma¬ 
lignant  growths  springing 
from  base  of  skull,  314,  315 

Mastication  after  operation  for  tem- 
poro-maxillary  ankylosis, 
338  _ 

Mastisol  dressing,  in  the  treatment  of 
face  injuries,  451 

Mattress  suture,  654 

in  the  treatment  of  face  injuries, 
451  . 

operations  for  fracture  of  the 
patella  of  long  standing,  73 
wiring  comminuted  fractures 
of  patella,  cut  showing,  67 

Maxilla,  malignant  new  growths  of  the, 
complete  removal  of  the  up¬ 
per  jaw  for,  301 

odontomes  and  necrosis  of  the, 
complete  removal  of  the  up¬ 
per  jaw  rarely  called  for  in, 
301 
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Maxillae,  approximation  of  the,  in  op¬ 
eration  for  cleft-palate,  272- 
276 

Maxillary  arch,  narrow,  improvement 
of,  by  dentistry,  after  op¬ 
eration  for  cleft-palate,  282 
nerve,  superior,  see  Superior  max¬ 
illary  nerve 

Maydl’s  method  of  jejunostomy,  690 
Mayo’s  description  of  the  Polya  op¬ 
eration,  576 

modification  of  posterior  gastro¬ 
enterostomy,  61 1 

(C.  H.)  dissection  scissors,  use  of, 
in  tenotomy  of  the  adduc¬ 
tors,  249 

(W.  J.)  cases  of  chronic  intestinal 
tumour,  716 

mortality  statistics  for  enterectomy 
for  inflammatory  conditions, 
762 

Mayo  Robson’s  bobbin,  738 

case  of  intestinal  obstruction  by 
biliary  calculus,  841 
method  of  jejunostomy,  691 
operation  for  repair  of  the  crucial 
ligaments,  61 

record  of  cases  of  operation  for 
intestinal  tuberculosis,  713 
report  of  successful  ligature  of  the 
superior  mesenteric  vein, 
674 

statistics  of  operation  for  perfora¬ 
tion  of  the  duodenum,  678, 
<579 

Meal,  test,  use  of,  in  the  diagnosis  of 
cancer  of  the  stomach,  641 
Meals,  opaque,  see  Opaque  meals 
Measurements  of  granulating  flaps, 
356 

Mechanical  needles  for  cleft-palate  op¬ 
erations,  cuts  showing,  278 
Meckel’s  diverticulum  a  cause  of  in¬ 
tussusception,  819 
adherent,  obstruction  by,  827 
description  of,  829 
nature  of  the,  829 
perforation  of,  in  enteric 
fever,  treatment  of,  681 
strangulation  by,  828 
Mediastinitis  a  sequela  of  cervical 
oesophagotomy,  535 
Mediastinotomy,  posterior,  167 
Medicaments,  introduction  of,  use  of 
appendix  for  (Weir),  692 
Medullary  tuberculosis  of  bones,  122 


Melaena,  a  complication  of  gastric 
ulcer,  636 

following  severe  burns,  439 

Menard’s  use  of  costo-transversectomy, 
167 

Meningitis,  following  operation  for  tu¬ 
berculous  disease  of  the 
sacro-iliac  joint,  256 

Mercury  (biniode  of)  in  the  treatment 
of  burns,  441 

perchloride  lotion,  use  of,  in  in¬ 
fection  following  removal  of 
the  upper  jaw,  312 
preparations,  for  disinfection  of 
-skin  surrounding  area  to  be 
grafted,  366,  367 

‘  Mesenteric  angle,’  inclusion  of,  in 
axial  union  of  intestine, 

719 

obliteration  of,  by  Lee’s  stitch,  723 
Shoemaker’s  method  of  treating, 
.  723,  724 

Mesenteric  artery,  superior,  avoidance 
of  injury  to  the,  in  colec¬ 
tomy,  752 

stitch,  Mitchell  and  Heamner’s, 
723 ;  cut  showing,  723 
vein,  inferior,  avoidance  of  injury 
to,  in  operation  for  left  duo¬ 
denal  hernia,  836 

Mesentery  of  the  appendix,  abnormal 
conditions  of  the,  an  indica¬ 
tion  for  appendicectomy,  782 
injuries  to  the,  repair  of,  673 
openings  jm  the,  abnormal,  obstruc¬ 
tion  due  to  strangulation  in, 
S31 

plicated,  cuts  showing,  668,  721 
shortness  of  the,  a  difficulty  in 
iliac  colostomy,  707 

Meso-appendix,  shortening  of,  a  dif¬ 
ficulty  in  appendicectomy, 
788 

Mesocolon,  significance  of,  in  colec¬ 
tomy,  748,  750,  752,  754 

Mesosigmoid,  certain  conditions  of,  a 
difficulty  in  iliac  colostomy, 
706 

Metacarpal  bones,  tuberculous  osteo¬ 
myelitis  of  the,  operations 
for,  152 

Metacarpo-phalangeal  joint,  tubercu¬ 
lous  osteomyelitis  of  the, 
amputation  for,  152 

Metastases  in  oesophageal  carcinoma, 
540 
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Metastatic  arthritis  cause  of  temporo- 
maxillary  ankylosis,  332 
Metatarsal  bones,  tuberculous  disease 
of  the,  operations  for,  154 
Metatarsals,  correct  position  for,  after 
resection  of  the  foot,  213 
Metatarso-phalangeal  joint,  tubercu¬ 
lous  osteomyelitis  of  the, 
operation  for,  153 

Microscopical  examination  of  material 
evacuated  from  antrum  often 
necessary  to  determine  its 
nature,  302 

Microstoma,  causes  of,  402 
operations  for,  402 

cuts  showing,  406,  407 
Middle  ear  suppuration,  extension  of, 
cause  of  temporo-maxillary 
ankylosis,  332 

Mikulicz’s  (von)  kentotribe,  777 

method  of  treatment  of  intestinal 
malignant  disease,  719 
observations  concerning  the  diffi¬ 
culty  of  reuniting  the  two 
oesophageal  ends  after  re¬ 
section,  542 

osteoplastic  resection  of  the  foot, 
213;  disadvantages  of,  214 
Mikulicz  and  Heinecke,  see  Heinecke 
and  Mikulicz 

Miles,  see  Goodsall  and  Miles 
Milk,  peptonized,  use  of,  after  gastros¬ 
tomy,  563,  566 

Miller’s  (A.  G.)  method  for  removal 
of  patella  during  excision  of 
the  knee  for  tuberculous  dis¬ 
ease,  224,  225 

Mirault’s  operation  for  hare-lip,  260 
Mitchell  and  Heamner’s  mesenteric 
stitch,  723,  724 

Mobility,  significance  of,  in  the  injury 
or  escape  of  any  portion  of 
the  bowel  by  gunshot 
wound,  672 

Monks’s  abdominal  zones,  639 
Monprofit’s  method  of  exclusion,  766 
operation  for  hour-glass  stomach, 
592,  594 

Morbus  coxae,  operation  for,  238 
Morison  (Rutherford),  on  Surgery  of 
the  Stomach,  634 

Morphine,  use  of,  after  operations  upon 
the  stomach,  559 
tonsillectomy,  497 
preliminary  to  tonsillectomy,  492 
in  the  treatment  of  burns,  440 
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Motor  saw,  use  of,  in  removal  of  tibial 
graft,  in  Albee  operation  for 
Pott’s  disease,  162 

Mouth,  angle  of  the,  cancer  at  the, 
method  of  extension  of,  287 
operations  for,  291 
care  of  the,  after  transthyreoid 
pharyngotomy,  513 
in  relation  to  abdominal  op¬ 
erations,  556 

operation  for  malignant  pharyn¬ 
geal  tumours,  503 

plastic  operations  on  the  face,  392 
excision  of  one  half  of  the  tongue 
through  the,  469 

floor  of  the,  carcinoma  of  the,  ex¬ 
cision  of,  480 
after-treatment,  482 
malignant  disease  of  the,  op¬ 
erations  for,  463 

in  free  communication  with  nasal 
cavity,  a  result  of  removal 
of  hard  palate,  303 
avoidance  of,  303 
opening  of  the,  forcible,  after  ex¬ 
cision  of  the  condyle  of  the 
lower  jaw,  321 

Mouth-wash,  antiseptic,  use  of,  before 
complete  removal  of  the  up¬ 
per  jaw,  304 

Moynihan,  B.  G.  A.,  on  Operations 
upon  the  Stomach,  553 

Moynihan’s  cases  of  operations  for 
hernise  through  the  foramen 
of  Winslow,  837 

classification  of  duodenal  hernias, 
833 

collection  of  cases  of  duodenal 
hernias,  833,  836 
intestinal  drainage  tube,  686 
method  of  closing  the  mesenteric 
rent  in  enterectomy,  673, 

725 

dressing  abdominal  operation 
wound,  557 

fixation  of  the  caecum  in  op¬ 
eration  for  intussusception, 

815 

jejunostomy,  691 
operating  for  gastroptosis,  631 
removal  of  the  sigmoid  flex¬ 
ure,  758 

needle  for  posterior  gastro-en- 
terostomy,  604 

statistics  of  enterectomy  for  sar¬ 
coma,  763 
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Moynihan’s  statistics  of  operation  for 
perforation  of  the  duodenum, 
678 

Moynihan  and  Wilms’s  method  of  op¬ 
eration  for  hernia  through 
foramen  of  Winslow,  833 
Mucocartilaginous  flaps  of  the  septum, 
use  of,  in  rhinoplasty,  447 
Mucosa,  gastric,  corrosion  of  the,  an 
indication  for  gastro-en- 
terostomy,  599 

excision  of  the,  in  posterior 
gastro-enterostomy,  605 
Mucous  colitis,  see  Colitis,  mucous 

membrane  of  the  cheek,  defects  in 
the,  closure  of,  415 
tags  in  face  injuries,  value  of 
preserving,  444 

Multiple  adhesions  in  intestinal  ob¬ 
struction,  treatment  of,  826 
Murphy’s  button,  circular  and  oblong, 

739 

method  for  arthroplasty,  5,  6 
of  the  shoulder,  42 
continuous,  rectal  infusion 
after  operation  for  peri¬ 
toneal  infection,  848 
operation  for  primary  tuberculous 
disease  of  the  patella,  with¬ 
out  involvement  of  the  knee- 
joint,  225,  226 

operation  for  temporo-maxillary 
ankylosis, _  33!-338 
periosteotome,  side  and  back  view; 
bone-cutting  forceps  or  nip¬ 
pers;  interdental  block,  334 
statistics  of  operations  for  diseases 
of  the  appendix,  803,  804 
perforation  in  enteric  fever, 

683  ,  .  r 

‘  towel  method  ’  for  replacing  dis¬ 
tended  intestine,  808 
Muscle,  psoas,  see  Psoas  muscle 

use  of,  in  the  treatment  of  face 
injuries,  446,  447 

Muscles,  adductor,  tenotomy  of  the,  247 
lingual,  mostly  involved  in  malig¬ 
nant  disease  of  the  tongue 
and  floor  of  the  mouth,  463 
of  the  abdominal  wall,  sloughing 
of,  a  sequela  of  appendicec- 
tomy,  795 

face,  cutaneous  striated,  inva¬ 
sion  by  cancer  of  the,  287 
hip-joint,  rigidity  of,  in  tuber¬ 
culous  disease,  232 


Muscular  attachments,  importance  of 
disturbing  as  little  as  possi¬ 
ble,  in  removal  of  half  of 
lower  jaw,  326,  327 
rigidity,  sign  of  gastric  ulcer,  638 

Musculo-cutaneous  nerve,  avoidance  of 
injury  to,  in  operation  for 
tuberculous  osteomyelitis  of 
the  fibula,  146,  147 

Musculo-spiral  nerve,  avoidance  of  in¬ 
jury  to,  in  excision  of  the 
elbow- joint,  190 

Myeloid  sarcomata,  see  Sarcomata, 
myeloid 

Myxcedema,  developments  of  symp¬ 
toms  of,  after  operation  for 
lingual  thyreoids,  462 

Naevus,  venous,  lingual,  removal 
of,  458 

Nails,  for  fixation  of  foot,  removal  of, 
212 

the  bones  in  excision  of  the 
knee  for  tuberculous  disease, 
222 

(Stiles’s),  retaining  bones  in  posi¬ 
tion  after  operation  for 
tuberculous  disease  of  the 
ankle-joint,  210 

Nailing  of  sawed  bone  surfaces,  in 
operation  for  tuberculous 
disease  of  knee-joint,  224 

Nasiloff’s  method  for  trans-mediastinal 
oesophagectomy,  539 

Naso-pharyngeal  growths,  advantages 
of  partial  or  complete  re¬ 
moval  of  the  jaw  for,  317 
benign,  osteoplastic  resection  of 
the  upper  jaw  rarely  indi¬ 
cated  for,  314 

Fergusson’s  operation  for,  317 

Naso-pharynx,  plugging  of  the,  in 
complete  removal  of  the  up¬ 
per  jaw,  304 

malignant  tumours  of  the,  com¬ 
plete  removal  of  the  upper 
jaw  for,  301 

Neck  defect  almost  entirely  obliter¬ 
ated  by  drawing  the  skin 
edges  together,  in  operation 
for  cleft-palate,  photograph 
showing,  281 

flap  derived  from  the,  412,  413 
skin-grafting  on,  less  frequently 
successful  than  on  limbs. 

365 


INDEX 


Necrosis  of  the  appendix,  794 

bone,  excision  of  the  scapula 

in,  43 

lower  jaw,  extensive,  partial 
removal  for,  321 

‘  pressure,’  see  ‘  Pressure  necrosis  ’ 
and  odontomes  of  the  maxilla, 
complete  removal  of  the  up¬ 
per  jaw  rarely  called  for  in, 
301 

Needle,  for  operation  for  cleft-palate 
(Brophy),  274 

,  tubular,  with  reel  of  wire,  277,  278 
for  posterior  gastro-enterostomy, 
Moynihan’s,  604 

full-curved,  for  passing  a  carrier 
around  the  ramus  of  the 
jaw  (Blair),  345 

Needles,  for  intestinal  suture,  655 

knitting,  for  fixation  of  fragments 
in  operation  for  fracture  of 
the  neck  of  the  femur,  97 
mechanical,  for  cleft-palate  opera¬ 
tions,  278 

Nelaton’s  incision  for  complete  removal 
of  the  upper  jaw,  309 
operation  for  the  removal  of  ma¬ 
lignant  growths  springing 
from  base  of  skull,  314,  315 

Nerves,  repaired  or  exposed  in  scar 

tissue,  fat  transplants  used 

to  surround,  392,  393 

Nervous  system  in  relation  to  early  op¬ 
eration  for  cleft-palate,  271 

Neurosis  in  relation  to  sigmoid  vol¬ 

vulus,  822 

Neuroses,  reflexes  due  to,  of  no  diag¬ 
nostic  value,  648 

New  growths  of  the  hone,  excision  of 
the  os  calcis  for,  54 

Nose,  bone  transplant  in  depressions 
of  the,  379 

bridge  of  the,  operations  for  de¬ 
fects  of  the,  377 
subcutaneous  injection  of  par¬ 
affin  for  restoration  of  the, 
380 

cancer  of  the  skin  over  carti¬ 
laginous  part  of  the,  method 
of  extension  of,  287 
operations  upon  the,  373 
complete,  374 
partial,  377 

saddle-back,  operations  for,  377 
soft  parts  of  the,  operations  for 
restoration  of  the,  381 
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Nostril,  moulding  of,  in  operation  for 
hare-lip,  261 

and  lip,  restoration  of  the,  by  Rose 
operation  for  hare-lip,  263 
Nostrils,  syringing  the,  after  operation 
for  cleft-palate,  280 
Notch  in  lip,  operation  for  effacement 
of,  263 

resulting  from  old  methods  of  op¬ 
eration  for  hare-lip,  259 
Nutriment,  introduction  into  caecum 
and  ileum  of,  appendicos- 
tomy  for,  692 

Obliquity  of  the  chin,  methods  for 
improvement  of,  346-348. 
Obstruction  at  the  cardiac  inlet  of 
the  stomach,  treatment  of, 
635 

intestinal,  see  also  Intestinal  ob¬ 
struction 

a  complication  of  appendicec- 
tomy,  797 

an  indication  for  colostomy, 
694,  696;  enterectomy,  717 
a  sequela  of  gastro-enteros¬ 
tomy,  619,  621 

by  adherent  appendix,  vermi¬ 
form,  operation,  827 
Meckel’s  diverticulum,  827 
operation,  828 

complications,  830 
prognosis  and  results,  830 
biliary  or  intestinal  cal¬ 
culi,  840 

faecal  impaction,  842 
strangulation  in  abnormal 
openings  in  the  mesentery, 
omentum,  and  broad  liga¬ 
ments,  831 

chronic,  simple  lateral  anas¬ 
tomosis  for,  764,  765 
unilateral  exclusion  in,  768, 
769 

simulation  of,  81 1 

Obturator  carrying  a  denture,  applica¬ 
tion  of,  after  removal  of  the 
upper  jaw,  310 

dental,  use  of,  in  syphilitic  affec¬ 
tions  of  the  palate,  416 
Occupation,  in  relation  to  operations 
for  fracture  of  the  patella, 
64 

patient’s,  in  relation  to  position  of 
arm  after  excision  of  the 
elbow,  196 


INDEX 


896 

Odontomes  and  necrosis  of  the  max¬ 
illa,  complete  removal  of  the 
upper  jaw  rarely  called  for 
in,  301 

O’Dwyer’s  gag,  modified,  use  of,  in 
tonsillectomy,  493 
CEdema  following  burns,  439 
(Esophageal  diverticula,  characteristics 
_  of,  523 
excision  of,  523 

after-treatment,  529 
(Esophagectomy,  cervical,  535 
cervical  operation,  536 
results,  537 
trans-mediastinal,  539 

dangers  and  difficulties,  544 
operation,  540 

modifications,  545 

(Esophago-plication,  Reisinger’s,  546 
(Esophagoscopy  (Mikulicz),  use  of, 
for  determining  location  of 
foreign  body,  530 
(Esophagostomy,  cervical,  535 
(Esophagotomy,  cervical,  529 
dangers,  535 
difficulties,  534 
operation,  532 
after-treatment,  534 
trans-mediastinal,  538 
(Esophagus,  artificial,  formation  of  an, 

545 

the  Beck-Jianu  operation  for  re¬ 
pair  of  defects  of  lower  end 
of  the,  552 

carcinoma  of  the,  jejunostomy  for, 

688 

dissection  of  the,  549,  551 
division  of  the,  551 
incisions  for  operations  upon  the, 
523 ;  Guattani’s,  523 ;  Ko- 
cher’s,  523 

malignant  growths  involving  the, 
cervical  cesophagectomy  for, 

535 

operations  upon  the,  523 

cervical  oesophagectomy,  535 
oesophagostomy,  535 
cesophagotomy,  529 
excision  of  oesophageal  diver¬ 
ticula,  523 

cesophago-plication,  546 
trans-mediastinal  oesophagec¬ 
tomy,  539 

oesophagotomy,  538 
perforation  of,  symptoms  of, 
530 


(Esophagus,  resection  of,  Mikulicz’s  ob¬ 
servations  concerning,  542 
difficulty  of  uniting  two  ends 
after,  542 

substitution  of  piece  of  jejunum 
for,  566 

suture  of  the,  after  excision  of  the 
diverticulum  (Richardson), 
cut  showing,  526 
thoracic,  operations  upon,  537 

methods  of  approach  for, 
538 

trans-mediastinal  operations  upon 
the,  538 

trans-pleural  operations  upon  the, 
547  . 

beginning  of  dissection  in,  cut 
showing  (Torek),  550 
tube  collecting  lower  end  of,  with 
gastrostomy  opening,  cut 
showing  (Torek),  551 
and  adjacent  normal  structures  as 
seen  with  lung  drawn  for¬ 
ward  and  medianward,  cut 
showing  (Richter),  549 
and  the  intestine,  points  of  differ¬ 
ence  between,  550 

Ointment,  use  of,  after  application  of 
skin  grafts,  372 

Olecranon,  fractures  of  the,  compound, 
arthrotomy  in,  13 
of  long  standing,  operations 
for,  16 

non-operative  treatment, 
results  of,  15 
operations  for,  15 
after-treatment,  16 

Omental  flap,  use  of,  in  removal  of  the 
transverse  colon,  752 
flaps  and  grafts  in  enterectomy,  ad¬ 
vantages  and  disadvantages 
of,  737 

graft  in  operation  for  perforation 
in  enteric  fever,  681 

Omentum,  abnormal  openings  in  the, 
obstruction  due  to  strangu¬ 
lation  in,  831 

gastro-hepatic,  dissected,  in  ex¬ 
cision  of  gastric  ulcer  (Bal¬ 
four),  585 

great,  attachment  of,  to  suture 
line,  in  posterior  gastro¬ 
enterostomy,  cut  showing, 
608 

wounds  or  laceration  of  the, 
treatment  of,  674 
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Omentum,  process  of  tying  the,  in  par¬ 
tial  gastrectomy,  572 
torsion  of  the,  intestinal  obstruc¬ 
tion  due  to,  81 1 
operation  for,  812 

Omphalo-mesenteric  duct,  remnant  of 
the,  persistence  of,  827 

Opaque  meals,  use  of,  in  the  diagnosis 
of  chronic  gastric  ulcer,  640 

Open  bite,  correction  of,  348 

of  an  extreme  type  showing  how 
correction  might  be  made  by 
a  V-shaped  excision  (Blair), 
cut  showing,  347 

Operating-table  for  cleft-palate  opera¬ 
tion,  277 

Operation,  Adams’s,  for  Dupuytren’s 
contraction,  426 
Albee,  for  Pott’s  disease,  160 
Albert’s,  jej unostomy,  690 
Balfour’s,  for  excision  of  gastric 
ulcer,  587 

(modification  of  Polya)  for 
partial  gastrectomy,  579 
for  perforating  ulcer  of  the 
stomach  or  duodenum,  587 
Ballenger’s,  tonsillectomy,  497 
Bardenheuer’s,  removal  of  mandi¬ 
ble,  310 

Beck-Jianu,  repair  of  defects  of 
lower  end  of  oesophagus, 
552 

Beyea’s,  gastropexy,  631 
Bircher’s,  trans-mediastinal  cesoph- 
agectomy,  545 

Blair’s,  for  correction  of  deformi¬ 
ties  of  lower  jaw,  339 
Butlin’s,  on  removal  of  corner  of 
the  tongue,  487 

Cheyne’s,  for  saddle-back  nose, 

377 

Chiene’s,  for  prevertebral  abscess, 

165 

Coffey’s,  gastropexy,  633 
Crile’s,  block  dissection,  486 
Didot’s,  for  webbed  fingers,  422 
Dobson’s,  method  of  removal  of 
caecum,  750 

Duret’s,  gastropexy,  630 
Esmarch’s,  for  closure  of  the  jaws, 
330 

Finney’s  (gastro-duodenostomy ) , 
622 

Frank’s,  gastrostomy,  564 
Grieg  Smith’s  for  stercoral  fistulae, 

773 
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Operation,  Gussenbauer’s,  closure  of 
defect  of  cheek,  415 
removal  of  malignant  growths 
springing  from  base  of 
skull,  314 

Halstead’s,  excision  of  oesophageal 
diverticula,  528 

Heinecke  and  Mikulicz’s,  pyloro¬ 
plasty,  622 

Hibbs’s,  for  Pott’s  disease,  163 
Israel’s,  closing  a  defect  of  the 
cheek,  412 

J  aboulay’s,  gastro-duodenostomy, 

622 

Jones’s,  pseudo-arthrosis  of  hip- 
joint,  251 

Kader’s,  gastrostomy,  563 
jej  unostomy,  689 

Kanavel’s,  for  correction  of  de¬ 
formities  by  transplants  of 
fat,  392,  425,  429 
Keegan’s,  rhinoplastic,  382 
Kocher’s,  pseudo-arthrosis  of  hip- 
joint,  251 

tuberculosis  of  ankle-joint,  204 
elbow- joint,  189 
wrist-joint,  180 

Konig’s,  plastic,  removal  of  the 
upper  jaw,  303,  309 
Kiimmell’s,  gastro-duodenostomy, 
622 

Langenbeck’s,  rhinoplasty,  384 

osteoplastic  resection  of  upper 
jaw,  315 

Lembert’s,  intestinal  suture,  653 
Lilienthal’s,  colostomy,  705 
Lister’s,  recent  fractures  of  the 
patella,  66 

McBurney’s,  incision  for  appendi- 
cectomy,  783 

‘  Maas,’  modified,  for  hare-lip, 
double,  264 

Marro’s,  colostomy,  703 
Maydl’s,  jejunostomy,  690 
Mayo’s,  posterior  gastro-enteros- 
omy,  61 1 

Miller’s,  for  tuberculous  disease  of 
patella,  224 

Mirault’s,  for  hare-lip,  260 
Monprofit’s,  for  hour-glass  stom¬ 
ach,  594 

Moure’s,  removal  of  naso-pharyn- 
geal  benign  growths,  314 
Murphy’s,  arthroplasty  of  hip,  103 
of  joints,  23 
of  knee,  85 
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Operation,  Murphy’s,  for  tuberculous 
disease  of  patella,  225 
for  temporo-maxillary  anky¬ 
losis,  531 

Nelaton’s,  removal  of  malignant 
growths  springing  from  base 
of  skull,  314 

Owen’s,  for  hare-lip,  262 
Polya’s,  for  partial  gastrectomy, 
576 

Reisinger’s,  oesophago-plication,  546 
Richardson’s,  plastic,  for  oesopha¬ 
geal  stenosis,  528 
Rodman’s,  partial  gastrectomy,  574 
Rose’s,  for  hare-lip,  263 
Roux’s,  gastro-enterostomy,  61 1 
trans-mediastinal  cesophagec- 
tomy,  545 

Rovsing’s,  gastropexy,  633 
Sauerbruch’s,  trans-mediastinal 
cesophagectomy,  540 
Senn’s,  gastrostomy,  561 
Sluder’s,  tonsillectomy,  497 
Syme’s,  rhinoplastic,  381 
Tavel’s,  gastrostomy,  565 
Torek’s,  transpleural  upon  the 
oesophagus,  547 

Treves’s,  for  tuberculous  lumbar 
abscess,  170 

Tripier’s,  plastic,  on  the  eyelids,  449 
Von  Hacker’s,  posterior  gastro-en¬ 
terostomy,  598 

Von  Mikulicz’s,  osteoplastic  resec¬ 
tion  of  the  foot,  213 
trans-mediastinal  cesophagec¬ 
tomy,  542 

Watson’s,  complete  anterior  tar- 
sectomy,  200 

Whitehead’s,  excision  of  one  half 
of  the  tongue,  469-472 
Witzel’s,  gastrostomy,  563 
Opium,  use  of,  in  diarrhoea  after  gas¬ 
tro-enterostomy,  620 
Orbicular  ligament,  importance  of  in¬ 
tegrity  of  the,  21 

Orbicularis  oris,  septal  origin  of  the, 
easy  pathway  for  spread  of 
cancer  of  upper  lip,  293 
detachment  of  the,  293 
Orbital  plate  of  maxilla  if  possible  left 
intact  in  removal  of  the  up¬ 
per  jaw,  31 1 

Organs,  internal,  plastic  operations 
upon,  353 

Oropharyngeal  tumours,  operations  for 
the  removal  of,  566  1 


Orthodontic  appliances,  use  of,  in  cleft- 
palate,  276 

measures,  importance  of,  in  the 
correction  of  deformities  of 
the  lower  jaw,  339 

Os  calcis,  articular  surface  of  the.. 

chiselling  away  the,  in  tu¬ 
berculosis  disease  of  the 
ankle-joint,  210 

a  caseous  tuberculous  focus  in  the, 
skiagram  showing,  203 
excision  of  the,  54 
operations  for  tuberculous  disease 
of  the,  202 

and  astragalus  together  with  soft 
parts  of  the  heel,  removal  of 
the,  213 

Osteitis  or  osteomyelitis  of  the  man¬ 
dible,  extension  of,  cause  of 
temporo-maxillary  ankylosis, 
332 

Osteo-arthritis  of  knee,  removal  of  the 
synovial  membrane  for,  62 

Osteoclasis  for  deformity  of  femur  fol¬ 
lowing  excision  of  knee,  230 

Osteomyelitis,  tuberculous,  primary,  of 
diaphysis,  operations  for,  122 
after-treatment,  127 
of  the  diaphyses  of  the  long  bones, 
operations  for,  121 
femur,  141 
fibula,  146 
humerus,  127 

diffuse,  of  the  lower  third,  skia¬ 
gram  showing,  129 
radius,  133 
tibia,  147 

long-bones,  short,  operations 
for,  151 

phalanges  of  the  foot,  153 
hand,  151 

interphalangeal  joints,  152 
jaw,  lower,  156 

jaw,  upper,  and  malar  bone, 
159 

metacarpal  bones,  152 
metacarpo-phalangeal  joint, 
152 

metatarsal  bones,  154 
ribs,  operations  for,  173 
skull,  operations  for,  155 
spine,  operations  for,  160 
upper  two-thirds  of  the  dia¬ 
physis  of,  resected  for,  cut 
showing,  123 
ulna,  139 
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Osteoperiosteal  grafts,  use  of,  in  face 
injuries,  447 

Osteoplastic  resection  of  the  foot,  Mi¬ 
kulicz’s,  213 
jaw,  lower,  327 
jaw,  upper,  314 

Osteotomy,  cuneitorm,  for  osseous  an¬ 
kylosis  after  hip- joint  dis¬ 
ease,  Cheyne’s,  252 
Stiles’s,  252 

of  the  femur,  for  ankylosis  with 
malposition,  250 

deformity  following  ex¬ 
cision  of  the  knee, 
230 

neck  of  the  femur,  94 
simple,  94 
cuneiform,  94 

neck  of  the  mandible  to  overcome 
closure  of  the  jaws,  329 

Ovarian  cyst,  see  Cyst,  ovarian 

Owen,  Edmund,  on  Operations  for 
Hare-iip  and  Cleft-palate, 
257 

Owen’s  method  of  operation  for  double 
hare-lip,  264 

suturing  in  operation  for  hare-lip, 
270 

for  relief  of  tension  of  the  velum 
after  operation  for  cleft- 
palate,  283 

Packing  of  cavity  after  complete 
removal  of  the  upper 
jaw,  308 

Pagenstecher’s  thread,  use  of,  for  in¬ 
testinal  sutures,  655 

Pain,  abdominal,  confusion  of  thought 
in  relation  to,  643 
serious,  significance  of,  638 
of  burns,  reduced  by  modern  treat¬ 
ment,  442 

in  cancer  of  the  stomach,  640 
cancerous  ulcers  of  the  stomach, 
characteristics  of,  641 
importance  of,  as  indication  for 
surgical  treatment  of  gas¬ 
tric  disorders,  634 
perforation  of  gastric  ulcer,  637 
a  symptom  of  chronic  gastric  ulcer, 
638 

relation  of,  to  food,  638,  639 
relief  of,  638,  639 
characteristic  of  gall-stones,  642 
?.  symptom  of  intussusception, 
814 
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Pain,  in  nasal  paraffin  injection,  not 
usual,  380 

a  symptom  of  obstruction  produced 
by  mtraperitoneal  adhesions, 
825 

an  indication  of  perforation  of  the 
duodenum,  675 

a  symptom  of  perforation  of  the 
oesophagus,  530 
in  pyloric  ulcer,  639 

relation  of,  to  food,  639 
relief  of,  by  colostomy,  693,  695 
Palate,  cleft-,  see  Cleft-palate 

hard,  muco-periosteal  covering  of 
the,  preservation  of  the,  in 
complete  removal  of  the  up¬ 
per  jaw,  310,  31 1 
in  removal  of  malignant 
growths  springing  from  the 
base  of  the  skull,  314 
syphilitic  necrosis  of  the,  416 
and  soft,  cleft  of,  single  opera¬ 
tion  for  entire  cleft  desira¬ 
ble  in,  279,  280 

junction  of  the,  diagram¬ 
matic  representation  of 
the,  279 

plastic  operations  on  the,  in  syph¬ 
ilis,  416 

single  cleft  of  the,  diagrammatic 
reproduction  of  a  section  of 
a  frozen  head  of  an  infant 
with,  274 

soft,  syphilitic  affections  of  the, 
416 

syphilitic  affections  of  the,  medi¬ 
cinal  treatment  in,  417 
Papillary  outgrowths,  removal  of  the 
synovial  membrane  of  the 
knee  for,  62 

Papillomata,  lingual,  removal  of,  458 
Paracolic  lymphatic  glands,  743 
Paraffin,  hot,  injection  of,  accidents 
from,  380 

in  the  treatment  of  burns,  441 
blocks  of,  in  the  treatment  of  face 
injuries,  446 

injection  of,  in  obliquity  of  the 
chin,  347 

subcutaneous,  for  restoration  of 
nasal  bridge,  380 

for  the  elevation  of  depressed  scars 
and  filling  of  bony  cavities, 
381 

treatment  of  prolapse  of  rec¬ 
tum  and  vagina,  381 
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Paraffin  wax  (No.  7)  dressing,  in  the 
treatment  of  face  injuries, 

451  .  . 
Paralysis,  infantile,  see  Infantile  paral¬ 
ysis 

of  shoulder  muscles,  arthrodesis  of 
shoulder- joint  in,  41 
Paraplegia,  disappearance  of,  after 
opening  of  prevertebral  cer¬ 
vical  abscess,  166,  168 
Park,  Roswell,  see  Roswell  Park 
Parotid  duct,  avoidance  of  injury  to, 
in  cutting  flaps  from  cheek, 
408 

gland,  avoidance  of  injury  to,  in 
operation  for  retraction  of 
the  lower  jaw,  344,  345 
glands,  question  of  removal  in  op¬ 
eration  for  cancer  of  upper 
lip,  293 

lymphatics  most  usually  affected  in 
cancer  of  forehead  and  eye¬ 
lids,  297 

Partial  gastrectomy,  567 
operation,  568 

for  hour-glass  stomach,  592,  596 
simple  ulcer  of  stomach,  574 
Rodman’s  operation,  574 
Polya  operation,  576 
Balfour  operation,  580 
Patella,  excision  of  the  (after  Mur¬ 
phy),  cuts  showing,  226,  227 
fracture  of  the,  approximation  of 
the  fragments  in  two  stages, 

74 

marked  by  wide  gap,  operation 
for,  indications  and  contra¬ 
indications  for,  72 
operations  for,  64 

of  long  standing,  72 
recent,  65 

methods  of  inserting  sutures  in 
comminuted  fractures  of 
the,  cuts  showing,  67 
prevention  of  adherence  to  front 
of  condyles  after  drainage 
of  knee-joint,  61 

refracture  of,  after  previous  wir¬ 
ing,  operation  for,  72 
tuberculous  disease  of  the,  primary, 
operations  for,  224 
without  involvement  of  the 
knee-joint,  Murphy’s  opera¬ 
tion  for,  225,  226 

Paterson’s  needle  for  intestinal  su¬ 
tures,  655 


Patient  after  operations  upon  the 
stomach,  position  of  the, 
558;  cut  showing,  558 
preparation  of,  for  operation  for 
intestinal  obstruction,  807 
upon  the  stomach,  555 
Paul’s  enterostomy  tubes,  687,  693 
Pedicle  of  flap  taken  from  distal  part, 
width  of,  360 

Pelvic  abscess,  operations  upon,  800 
Peptic  ulcer,  a  sequela  of  gastro¬ 
enterostomy,  621 

Peptonized  milk,  see  Milk  peptonized 
Perforating  ulcer  of  the  stomach  or 
duodenum,  588 

Perforation  of  the  appendix,  793 

of  the  colon,  colostomy  for, 
697 

duodenum,  675 
in  enteric  fever,  679 

most  common  site  of,  680 
gastric,  artificial,  production  and 
closing  of,  587 
of  gastric  ulcer,  637 
of  the  intestine  of  an  infective  and 
inflammatory  nature,  683 
in  malignant  disease,  opera¬ 
tion  for,  684 

pathological,  operations  for, 
674 

subacute,  678 

stercoral  ulcers  and  in  diverticular 
disease,  683 

Peri-appendical  abscesses,  operations 
for,  797 

Periosteotome  Murphy’s,  side  and  back 
view,  cuts  showing,  334 
Periostitis,  osteoplastic,  tuberculous, 
122 

Perisplenic  abscess,  operation  for,  803 
Peritoneal  cavity,  cleansing  of,  668 

in  operation  for  perforation 
of  the  duodenum,  677 
in  perforations  in  enteric 
fever,  681 

infection,  see  also  Infection,  peri¬ 
toneal 

diffuse,  general  lines  of  treat¬ 
ment  of,  843 

following  enterectomy,  758 
Peritoneum,  lesser  sac  of  the,  hernia 
into,  832 

posterior  parietal,  closure  of  de¬ 
fect  in  the,  in  removal  of 
caecum  or  ascending  colon, 
749 
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Peritoneum,  toilet  of  the,  Moynihan’s 
description  of  the,  in  op¬ 
eration  for  perforating  ulcer 
of  stomach  or  duodenum, 

589 

Peritonitis,  gonococcal,  adhesions  in, 
845 

Petit’s  triangle,  tuberculous  abscess  in, 
169 

Phalanges  of  the  foot,  operations  for 
tuberculous  osteomyelitis  of 
the,  153 

of  the  hand,  operations  for  tuber¬ 
culous  osteomyelitis  of  the, 

15I 

Phalanx,  terminal  bifid,  operation  for, 
424 

Pharyngeal  abscess  arising  from  dis¬ 
ease  of  the  vertebral  col¬ 
umn,  operations  for,  499 
tumours,  principles  guiding  the  de¬ 
signing  of  operations  for, 

504 

epilaryngeal  group,  506 
hypopharyngeal  group,  506 
oropharyngeal  group,  505 
recessus  piriformis,  506 

Pharyngo-palatine  fold,  avoidance  of 
direct  traction  upon  the,  in 
tonsillectomy,  496,  497 

Pharyngotomy,  lateral  transthyreoid, 

51 1 

subhyoid,  question  of  advantage  of, 
in  lingual  carcinoma,  467, 
468 

Pharynx,  abscess  of,  599 

malignant  disease  of  the  oral  and 
laryngeal  parts  of  the,  op¬ 
erations  for,  dangers  of, 
503  ;  difficulties  of,  502 
packing  of  the,  after  preliminary 
laryngotomy  in  complete  re¬ 
moval  of  the  upper  jaw,  304 
reconstituting  the,  method  of,  517 
after  removal  of  a  tumour  of 
the  hypopharyngeal  group, 
diagrams  used  to  show  the 
arrangements  of  the  skin 
flaps  in,  518 

tumours  of,  varieties,  505 

Phosphorus  poisoning,  extensive  ne¬ 
crosis  of  lower  jaw  follow¬ 
ing,  partial  removal  for,  321 

Pichler  and  Ranzi  theories  concerning 
prosthesis  of  the  lower  jaw, 
324 
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Picric  acid  solution  in  the  treatment  of 
burns,  441 

Pigmentation  following  removal  of 
graft,  369 

‘  Pillow-maker’s  stitch  ’  in  posterior 
gastro-enterostomy,  608 

Pillow,  use  of,  after  operations  upon 
the  stomach,  558 

Pins  for  fixation  of  fragments  in  op¬ 
eration  for  fracture  of  the 
neck  of  the  femur,  98 

Plaster  of  Paris  case,  use  of,  following 
that  of  abduction  splint, 
after  excision  of  the  hip- 
joint,  244 

Plastic  operations  upon  the  auricle,  388 
bone  cavities,  447 
on  the  cheek,  404 

closure  of  a  large  defect, 
409 

small  defect,  414 
for  defects  in  the  mucous 
membrane,  415 
by  flaps  from  the  arm,  415 
a  flap  from  the  forehead, 
412 

neck,  412 

Konig’s,  for  the  prevention 
of  downward  displacement 
of  the  eyeball,  in  removal  of 
the  upper  jaw,  303,  309 
upon  the  face,  for  cancer,  296 

jaw,  for  supplying  deficiency 
after  partial  removal  of  the 
lower,  323 

lip,  lower,  for  cancer,  290 

upper,  for  cancer,  204,  295 
for  large  cancers,  296 
lips  for  sloughing,  400 
mouth,  at  the  angle  of  the,  for 
cancer,  292 

lips,  mouth,  and  face,  391 
fat  transplantation,  392 
for  microstoma,  402 
upon  the  nose,  373 
palate,  for  syphilitic  affections 
of  the,  416 

stage  of  operations  upon  the  lower 
lip,  290 

angle  of  the  mouth,  292 
surgery,  351 

see  also  Rhinoplastic  opera¬ 
tions 

general  principles,  353-362 
flaps,  double,  356 
gliding,  356 
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Plastic  surgery,  flaps,  granulating,  356 

reversed,  356 
superimposed,  356 
transplanted,  356 
methods  of  cutting 
and  using,  355 
suturing,  357 

gaps,  closure  of  elliptical, 
362 

quadrilateral,  361 
triangular,  360 
history  of,  353 
principles  of,  443 
skin-grafting,  363 

disinfection  of  the  skin, 
365-367 

dressing  and  after-treat¬ 
ment,  371 

method  of  grafting,  367 
preparation  of  the  area  to 
be  grafted,  365 
Reverdin’s  method,  371 
Thiersch’s  method,  368 
Wolfe’s  method,  371 

Plate,  lead,  see  Lead  plate 

metal,  use  of,  after  partial  re¬ 
moval  of  the  lower  jaw, 
323 

Plates,  buried  metallic  or  vulcanite,  re¬ 
sults  of  use  of,  in  face  in¬ 
juries,  446,  451 

lead,  for  supporting  wire  sutures  in 
the  operation  for  cleft- 
palate,  275 

Pleura,  risks  of  injury  to,  in  trans- 
mediastinal  cesophagectomy, 

544 

Pleurisy  a  sequela  of  appendicectomy, 

797 

Plication  of  the  mesentery,  721 

Pneumonia,  a  sequela  of  appendicec¬ 
tomy,  797 

aspiration,  a  cause  of  high  mor¬ 
tality  in  complete  removal 
of  the  upper  jaw,  304 
following  removal  of  pharyngeal 
epitheliomata,  503 
inhalation,  avoidance  of,  after 
Whitehead’s  operation,  472 
not  infrequent  sequela  of  re¬ 
moval  of  the  upper  jaw, 
312 

value  of  preliminary  laryngot- 
omy  in  eliminating  risk  of, 
in  complete  removal  of  the 
upper  jaw,  304 


Pneumococcus,  peritoneal  adhesions  in 
relation  to  infection  by  the, 

845 

peritoneal  infection,  prognosis  of, 

852 

Poirier’s  forceps,  use  of,  727 

Polya  operation,  Mayo’s  description  of 
the,  576 

Polyp,  intestinal,  a  cause  of  intussus¬ 
ception,  818 

Polypi,  excision  of,  cervical  cesopha- 
gotomy  for,  529 

Polypus,  removal  of,  transmediastinal 
cesophagotomy  for,  539 

Popliteal  structures,  care  of,  during 
excision  of  the  knee,  85 

Position  of  child  after  operation  for 
cleft-palate,  280,  281 
during  operation  for  cleft- 
palate,  277 

of  patient  in  colectomy,  influence 
of,  742 

for  removal  of  csecum  or 
ascending  colon,  748 
after  complete  removal  of  the 
upper  jaw,  31 1 

for  complete  removal  of  upper 
jaw,  304 

after  operation  for  peritoneal 
infection  (Fowler’s),  847 
for  removal  of  the  sigmoid 
flexure,  75 5 _ 

after  operations  upon  the 
stomach,  558 

Posterior  gastro-enterostomy  (Von 
Harcker),  598,  600-612 
Mayo’s  modification,  61 1 
Roux’s  operation,  61 1 
and  anterior  gastro-enterostomy, 
the  relative  merits  of,  620 
interosseous  nerve,  avoidance  of 
injury  to,  in  operation  for 
tuberculous  disease  of  the 
elbow- joint,  194 

tibial  nerve,  dissection  of,  dur¬ 
ing  osteoplastic  resection  of 
the  foot,  214 

suturing  of  divided  ends  of, 
after  osteoplastic  resection 
of  the  foot,  214 
and  vessels,  avoidance  of  in¬ 
jury  to,  in  excision  of  the 
ankle-joint,  208,  210 

in  operations  for  tuber¬ 
culous  disease  of  the  os 
calcis,  203 
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Post-operative  treatment  of  congenital 
pyloric  stenosis,  628 

Potarca’s  method  of  trans-mediastinal 
cesophagectomy,  539 

Potassium  permanganate  lotion,  gar¬ 
gling  with,  after  removal  of 
the  upper  jaw,  31 1 

Pott’s  disease,  Albee  operation  for,  160 
Hibb’s  operation  for,  163 
fracture,  compound,  operations  for, 

47 

recent,  arthrotomy  in,  46 
simple,  of  long  standing,  op¬ 
erations  for,  48 

recent,  operations  for,  47 

Preparation  for  operations  for  in¬ 
testinal  obstruction,  807 
and  after-treatment  of  patients  op¬ 
erated  upon  for  diseases  of 
the  stomach,  555 

Pressure  clamp,  in  the  treatment  of 
cleft-palate,  271 

use  of,  in  haemorrhage  following 
tonsillectomy,  497 
firm,  an  essential  for  the  success 
of  skin-grafting,  365 
most  efficient  means  of  arresting 
haemorrhage  in  skin-graft¬ 
ing,  367 

‘  Pressure  necrosis  ’  in  enterectomy, 
738*  74i 

Prevertebral  cervical  abscess,  operation 
for,  165 

thoracic  abscess,  operation  for,  166 

Prolabium,  formation  of,  in  the  op¬ 
eration  for  hare-lip,  260 
removal  of  the,  in  the  operation 
for  cleft-palate,  275 

Prolapse  of  intestinal  mucous  mem¬ 
brane  a  complication  of 
colostomy,  709 

Pronation  and  supination,  movements 
of,  preservation  of,  in  op¬ 
eration  for  tuberculous  dis¬ 
ease  of  the  elbow- joint,  192 

Proptosis,  determination  of  presence  or 
absence  of,  before  operation 
for  complete  removal  of  up¬ 
per  jaw,  302 

Prosthesis,  use  of,  after  removal  of  a 
section  of  the  lower  jaw, 
323 

secondary,  after  removal  of  a  sec¬ 
tion  of  the  lower  jaw,  323 

Protrusion  of  lower  jaw,  forward, 

339 


Pseudo-arthrosis  of  the  hip  without  dis¬ 
articulation  of  the  head,  op¬ 
eration  for  the  production 
of,  251 

Psoas  muscle,  right,  contraction  ot  the, 
a  sequela  of  appendicectomy, 
797 

Pulmonary  complications  of  appendi¬ 
cectomy,  797 

tuberculosis,  see  Tuberculosis,  pul¬ 
monary 

Pulse,  a  steadily  rising,  an  indication 
for  exploration  in  intestinal 
injury,  663 

Puncture,  exploratory,  through  canine 
fossa  into  antrum,  often 
necessary  to  determine  con¬ 
ditions  before  operation  for 
malignant  growth  of  upper 
jaw,  301 

Purgatives,  contra-indicated  prelimi¬ 
nary  to  tonsillectomy,  492 
use  of,  preparatory  to  opera¬ 
tion  for  stercoral  fistulse, 

.  774 

Purse-string  suture,  654 

passed  for  closure  of  the  cut  ends 
in  enterectomy,  730 

Pyaemia  after  appendicectomy,  796 

Pybus  and  Willis’s  modification  of 
Sluder’s  method  of  tonsil¬ 
lectomy,  497 

Pylephlebitis  after  appendicectomy,  796 

Pyloric  ulcer,  maximum  point  of  hyper¬ 
algesia  for,  647 

Pyloroplasty,  622 

modified  form  of  (Finney),  623 
for  pyloric  stricture,  635 

Pylorotomy  (Rammstedt),  for  con¬ 
genital  pyloric  stenosis,  625 

Pylorus,  carcinoma  of  the,  jejunostomy 
for,  688 

cancer  involving  the,  removal  of, 

567 

formation  of  new,  in  posterior 
gastro-enterostomy,  612 
resection  of  the,  for  ulcer,  574 
stenosis  of,  in  infants,  634 

congenital,  operation  for,  625 
hypertrophic,  gastro-en¬ 
terostomy  or  pyloro¬ 
plasty  for,  599 

Pyo-stercoral  fistula,  operation  for, 

775 

fistulae,  unilateral  exclusion  for, 
768 
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Quadriceps  extensor  muscle,  divi¬ 
sion  and  lengthening  of 
the,  in  operations  for 
fracture  of  the  patella, 

74 

tendon,  division  of  the,  in  opera¬ 
tions  for  fracture  of  the 
patella,  74 

Quadrilateral  gaps,  the  closure  of,  361 
method  of  closing  a  large,  364 
small,  cuts  showing,  363 
Quenu  and  Hartmann’s  (Nasiloff’s) 
method  of  trans-mediastinal 
cesophagectomy,  539 
Quervain’s  (De)  reports  on  results  of 
cervical  cesophagectomy,  537 
Quiescent  intervals,  appendicectomy  in, 
787 

Radial  artery  and  nerve,  avoidance 
of  injury  to,  in  opera¬ 
tion  on  the  wrist,  184, 

i85 

nerve,  avoidance  of  injury  to,  in 
operation  for  tuberculous 
disease  of  the  elbow-joint, 
190,  194 

in  operations  for  tuberculous 
osteomyelitis  of  the  meta¬ 
carpal  bones,  152 

Radiogram,  importance  of,  in  the  diag¬ 
nosis  of  tuberculous  focus 
of  bone,  122,  124 
dislocation  of  elbow-joint,  16 
dislocations  of  the  shoulder,  30 
Radiograms,  stereoscopic,  in  the  diag¬ 
nosis  of  fracture  of  the  as¬ 
tragalus,  46 

fractures  of  the  elbow,  intra- 
articular,  14 

fractures  of  the  neck  of  the 
femur,  96 

dislocation  of  the  hip- 
joint  complicated  by 
fracture,  in 

fractures  of  the  anatom¬ 
ical  neck  of  the  hu¬ 
merus  or  great  trochan¬ 
ter,  29 

simple  Pott’s  fracture  of 
long  standing,  48 
in  the  examination  of  the  neck 
of  the  femur,  95 
dislocations  of  hip,  congenital, 
in  which  Lorenz’s  method  is 
attempted,  114 


Radiography,  value  of,  in  demonstrat¬ 
ing  primary  tuberculous  os¬ 
seous  focus  in  the  lower  part 
of  the  neck  of  femur,  238 
Radium  in  the  treatment  of  burns,  442 
Radius,  dislocation  of,  unreduced,  par¬ 
tial  excision  of  elbow-joint 
in,  18 

fracture  of  the  head  of  the,  partial 
excision  of  elbow-joint  in, 
18 

tuberculous  osteomyelitis  of  the 
diaphysis  of  the,  operations 
for,  133 

after-treatment,  138 
results,  139 

removal  of  greater  part  of  neck 
of,  in  operation  for  tuber¬ 
culous  disease  of  the  elbow- 
joint,  advantage  of,  191,  192 
resection  of  the  lower  third  of  the 
diaphysis  of  the,  133,  134 
of  the  upper  third  of  the  dia¬ 
physis  of  the,  138 

Rammstedt’s  modification  of  Weber’s 
operation  for  congenital  py¬ 
loric  stenosis,  625-628 
Ramus,  subcutaneous  section  of  the 
(Blair),  cut  showing,  345 
Ranzi,  see  Pichler  and  Ranzi 
Raspatories  for  operation  for  cleft- 
palate,  description  of,  277 
Razor,  Thiersch’s,  for  skin-grafting, 
369;  cut  showing,  370 
Recession  of  the  jaw,  backward,  op¬ 
eration  for,  343 

Recessus  piriformis,  operations  for  tu¬ 
mours  of  the,  514 

epithelioma  of,  diagram  of  mode 
of  spread  of,  514 

Rectal  feeding,  after  operation  for 
cleft-palate,  281 
cervical  cesophagotomy,  534 
infusion  after  operation  for  peri¬ 
toneal  infection,  847 
continuous,  after  operation  for 
perforating  ulcer  of  stom¬ 
ach  or  duodenum,  590 
Rectum,  prolapse  of,  paraffin  injection 
for,  381 

Rectus-sheath  incision  for  appendical 
abscesses,  799 
appendicectomy,  785 
Recurrence  of  cancer  of  the  lip  due  to 
V-shaped  incisions,  290 
Recurrent  appendicitis,  781 
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Recurrent  haemorrhage  after  removal 
of  upper  jaw,  312 
laryngeal  nerve,  avoidance  of  in¬ 
jury  to,  in  cervical  cesopha- 
gotomy,  533 

Reduction  of  dislocation  of  elbow- 
joint,  limit  of  safety  for, 
16 

hip-joint  (Bigelow),  112,  113 
congenital,  1 16 
of  Pott’s  fracture,  47 
simple  Pott’s  fracture  of  long 
standing,  48 

dislocation  of  shoulder  of  long 
standing,  33. 

Reeves’s  recommendation  of  the  pres¬ 
sure-method  of  dealing  with 
cleft-palate,  271 

Regeneration  of  inferior  dental  nerve 
after  division,  339 

Regurgitant  vomiting,  after  gastro-en- 
terostomy,  616,  620 

Rehfuss  stomach  tube,  Kanavel’s  modi¬ 
fication  of  the,  850 

Rehn’s  method  of  trans-mediastinal 
cesophagectomy,  539 

Reisinger’s  oesophago-plication,  546 

Relaxation  cuts  in  the  treatment  of 
face  injuries,  450 
sutures,  see  Sutures  relaxation 

Repair  of  injuries  to  the  intestines,  663 
mesentery,  673 

rupture  of  large  intestine,  668 
small  intestine,  666 

Resection  of  the  foot,  Mikulicz’s  osteo¬ 
plastic,  213 

gastric  ulcer-bearing  area,  574 
hip,  question  of  drainage  after, 
241 

intestine,  small,  for  artificial  anus, 

779 

obstruction  by  Meckel’s 
diverticulum,  830 
sigmoid  volvulus,  824 
jaw  for  correction  of  deformity, 
348 

lower,  osteoplastic,  327 
upper,  osteoplastic,  314 
knee  (cuneiform),  for  ankylosis, 
in  the  flexed  position,  84, 
230 

oesophagus,  Mikulicz’s  observations 
concerning,  542 

Resorcin  lotion,  gargling  with,  after  re¬ 
moval  of  the  upper  jaw, 
3ii 
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Rest  an  essential  for  the  success  of 
skin-grafting,  365,  372 
in  the  after-treatment  of  operation 
for  tuberculous  disease  of 
the  sacro-iliac  joint,  256 
treatment  of  chronic  gastric 
ulcer,  638 

Restoration  of  the  lip  and  nostril  by 
the  Rose  operation  for  hare¬ 
lip,  263 

Retraction  of  the  lower  jaw,  operation 
for,  343 

Retrocsecal  abscess,  incision  for,  799 
pouches  (two)  ascending  behind 
the  colon,  cut  showing,  837 

Retrocolic  suppurations,  operation  for, 
803 

Retroperitoneal  pouches,  hernia  into, 
832 

Retro-pharyngeal  abscess,  acute,  opera¬ 
tions  for,  500 

Reverdin’s  method  of  skin-grafting, 
37i 

published  in  1869,  353 

Rhinoplastic  operations,  373 
complete,  374 

for  formation  of  columella,  387 
general  principles,  373 
Indian  method,  374 
Italian  method,  377 
for  restoration  of  the  alae  nasi 
and  side  of  the  nose,  384 
Langenbeck’s,  384 
soft  parts,  381 
Keegan’s,  382 
Syme’s,  381 
partial,  377 

for  defects  of  the  bridge,  377 
bone  transplant,  379 
paraffin  injection,  380 
saddle-back  nose,  377 

Sir  Watson  Cheyne’s 
method,  377 

Rhinoplasty,  known  to  Egyptians,  353 

Rhinoscopy,  use  of,  for  determining 
condition  of  malignant 
growth  of  upper  jaw,  302 

Ribs,  operations  for  tuberculous  osteo¬ 
myelitis  of  the,  173 

Richardson’s  case  of  oesophageal  di¬ 
verticulum,  523 
report  of  56  cases,  523,  524 
investigations  concerning  medias¬ 
tinal  oesophagotomy,  538 
plastic  operation  for  oesophageal 
stenosis,  528 
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Richardson’s  theory  concerning  accessi¬ 
bility  of  various  parts  of  the 
oesophagus,  532 

Richter's  method  for  trans-pleural  op¬ 
eration  upon  the  oesophagus, 
548 

statistics  for  operation  for  con¬ 
genital  pyloric  stenosis,  625, 
626 

Rigidity  of  muscles  of  hip-joint  in  tu¬ 
berculous  disease,  232 
a  sign  of  ruptured,  leaking,  gas¬ 
tric  ulcer,  640 

muscular,  a  sign  of  ruptured  leak¬ 
ing  gastric  ulcer,  638 
of  rectus  muscle  a  sign  of  chronic 
gastric  ulcer,  640 

Ring  forceps,  use  of,  in  tonsillectomy, 
494 

Robertson’s  (W.  L.)  table  showing  de¬ 
gree  of  shortening  in  Stiles’s 
cases  of  excision  of  the  knee 
in  children,  228 

Robson’s  (Mayo)  repair  of  the  crucial 
ligaments,  61 

Rochet’s  method  for  overcoming  clos¬ 
ure  of  the  jaws,  329 

Rod,  glass,  for  colostomy,  cut  showing, 
702 

Rodent  ulcer  of  the  face,  method  of 
extension  of,  287 

Rodman’s  operation,  partial  gastrec¬ 
tomy,  574 

Rontgen  rays,  see  X-rays 

Rolleston  and  Jones’s  collection  of 
cases  of  malignant  disease 
of  the  appendix,  783 

Roosevelt’s  intestinal  clamp,  657 

Moynihan’s  modification  of,  657 

Rose  operation  for  hare-lip,  263 

diagrams  illustrating  steps  in,  268, 
photographs  showing  results  of, 
267 

double,  complete  or  incomplete, 
269 

diagrams  and  photographs  il¬ 
lustrating,  265 
single,  264 

complete,  photographs  show¬ 
ing  incisions  for,  266 

Roswell  Park’s  statistics  of  enterec- 
tomy  for  strangulation  of 
the  bowel,  762 

Rotation  of  leg  for  breaking  up  ad¬ 
hesions  about  hip-joint  after 
dislocation,  113 


Rotation,  preservation  of,  after  opera¬ 
tion  for  tuberculous  disease 
of  the  shoulder- joint,  199 
Routes  by  which  suppuration  may 
travel  from  the  right  iliac 
fossa,  cut  showing,  801 
Roux’s  case  of  substitution  of  piece 
of  jejunum  for  cesophagus, 
566 

operation  for  simple  lateral  anas¬ 
tomosis,  765 

posterior  gastro-enterostomy, 
611 

statistics  after  interval  appendi- 
cectomy,  804 

trans-mediastinal  cesophagectomy, 
545 

Rovsing’s  operation  for  gastroptosis, 

633 

report  oi  cases,  629 

Rowntree’s  report  on  recurrence  of 
cancer  of  the  lower  lip  after 
V-shaped  incision,  291 
Ruptures  of  the  large  intestine,  repair 
of,  668 

small  intestine,  repair  of,  666 
main  types  of  injury,  666 
involving  nearly  half  the  cir¬ 
cumference,  669 

three-fourths  of  the  cir¬ 
cumference,  669 
mesentery,  treatment  of,  673 
extra-peritoneal,  treatment  of,  669 
Rydigier,  see  Jessett-Barker-Rydigier 

Sacro-iliac  joint,  operation  for  tu¬ 
berculous  disease  of  the, 

255 

Saddle-back  nose,  operations  for,  377 
Saline  solution,  administration  of,  pre¬ 
paratory  to  abdominal  op¬ 
erations,  556 
burns,  treatment  of,  440 
for  gastric  lavage,  556 
lavage  of  peritoneum,  845 
shock,  injection  of,  255 
Salmon  gut,  use  of,  after  removal  of 
half  of  lower  jaw,  327 
Salol,  use  of,  preparatory  to  operation 
for  stercoral  fistulae,  774 
Salivary  gland,  submaxillary,  see  Sub¬ 
maxillary  salivary  gland 
Salzer’s  method  of  exclusion,  766 
Sandfort’s  (de)  introduction  of  £  am- 
brine  ’  in  the  treatment  of 
burns,  441 
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Sanitas,  use  of,  after  removal  of  the 
upper  jaw,  31 1 

and  water,  use  of,  after  operation 
for  cleft-palate,  281 

Sarcoma,  a  cause  of  intussusception, 
819 

of  the  appendix,  783 

bone,  excision  of  the  scapula 
in,  42 

intestine,  enterectomy  for,  717 
of  the  maxilla,  periosteal,  com¬ 
plete  removal  of  the  upper 
jaw  for,  301 

myeloid,  partial  removal  of  the 
lower  jaw  for,  321 
periosteal,  complete  removal  of 
lower  jaw  for,  327 
an  indication  for  removal  of 
one-half  of  the  lower  jaw, 
325 

Sauerbruch’s  chamber,  543 

trans-mediastinal  oesophagectomy, 

540,  542 

Scabs  or  crusts,  removal  of,  after  op¬ 
eration  for  hare-lip,  270 

Scapula,  excision  of  the,  42 
difficulties  and  dangers,  44 

Scar  of  face  following  osteoplastic  re¬ 
section  of  the  jaw,  317 
keloidal,  following  burns,  440 
problems  concerning,  in  the  treat¬ 
ment  of  face  injuries,  450 
sound,  conditions  essential  for, 
after  skin-grafting,  372 
supple,  attainment  by  skin- 
grafting,  363 

Scarring  after  burns,  hypertrophic,  re¬ 
duction  of,  by  applications 
of  radium  or  the  X-rays,  442 
at  umbilicus,  marked,  in  obstruc¬ 
tion  by  Meckel’s  diverticu¬ 
lum,  828 

means  of  minimizing,  after  re¬ 
moval  of  tonsillar  tumours, 
507 

Scars,  effects  of,  on  flaps,  448 

elevation  of  depressed,  paraffin  in¬ 
jection  for,  381 

prevention  of,  after  operation  for 
hare-lip,  270 

Scar-tissue  from  use  of  hare-lip  pins, 
apt  to  result,  261 

in  contractions  of  the  fingers,  ex¬ 
cision  of,  424 

diminished  greatly  by  Wolfe’s 
method  of  skin-grafting,  371 
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Scar-tissue  an  obstacle  to  success  in 
plastic  surgery,  353 
removal  of,  before  placing  flap, 

357 

Screws,  for  fixation  of  fragments  in 
operation  for  fracture  of 
the  neck  of  the  femur,  98 

Section  of  the  face,  transverse,  at  the 
level  of  the  occlusal  surfaces 
of  the  molars  (Blair),  344 

Semilunar  cartilage,  internal,  technique 
of  removal  of,  57 
cartilages,  displaced,  removal  of, 
56 

removal  of,  in  excision  of  the 
knee  for  tuberculous  dis¬ 
ease,  219 

Senn’s  simple  lateral  anastomosis,  764 
method  of  gastrostomy,  561 

Sepsis,  avoidance  of,  in  operation  for 
cancer  of  the  lips,  288 
following  suturing  of  flaps,  358 
oral,  gravity  of,  492 

measures  to  diminish  risk  of, 
before  complete  removal  of 
the  upper  jaw,  304 
in  removal  of  semilunar  cartilages, 
58. 

Septic  infection  in  relation  to  plastic 
surgery,  354 

inflammation  a  complication  of  op¬ 
eration  for  cleft-palate,  282 

Septicaemia,  acute,  following  opera¬ 
tions  for  malignant  pharyn¬ 
geal  tumours,  503 

a  sequela  of  cervical  oesophagot- 
omy,  535 

Septum,  nasal,  formation  of,  by  Indian 
method,  376 
Syme’s  operation,  382 

Sequestrum,  removal  of,  in  tuberculous 
hip-disease,  240 

in  operations  for  pharyngeal  ab¬ 
scess,  500 

Sera  and  vaccines  for  diffuse  peritoneal 
infection,  851 

Serum,  anti-colon  bacillus,  injection  of, 
after  appendicectomy,  795 

Sex  in  relation  to  hypopharyngeal  tu¬ 
mours,  519 
intestinal  calculi,  840 
perforations  of  the  duodenum,  675 
persistence  of  the  omphalo-mesen- 
teric  duct,  827 

Shells,  intestinal  injuries  caused  by,  na¬ 
ture  of,  671 
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Sherren’s  case  of  left  duodenal  hernia, 

S36 

Shock,  an  indication  for  exploration  in 
intestinal  injury,  663 
due  to  burns,  439,  440 
means  of  decreasing,  in  removal 
of  the  upper  jaw,  312 
Shoemaker’s  method  of  treating  the 
mesenteric  angle,  723,  724 
Shortening,  abduction  a  means  of  com¬ 
pensation  for,  after  tenot¬ 
omy  of  adductors,  249 
after  excision  of  the  hip,  means  of 
compensation  for,  247 
knee  in  children,  method  of 
compensation  of,  228 
due  to  osseous  ankylosis  follow¬ 
ing  hip-joint  disease,  opera¬ 
tions  for,  250 

of  the  arm  after  excision  of  the 
elbow,  196 

foot  after  complete  anterior 
tarsectomy,  202 

Shoulder,  arthroplasty  (Coville),  of 
the,  42;  (Murphy),  of  the,  42 
excision  of  the,  34 

by  Kocher’s  posterior  incision, 

39 

for  ankylosis,  35,  38 
Shoulder-joint,  arthrodesis  of  the,  41 
arthroplasty  (Coville),  (Murphy), 
on  the,  42 

arthrotomy  and  drainage  of  the, 
28 

disarticulation  of  the  head  of  the 
humerus  in  excision  of  the, 
cuts  showing,  36 

dislocations  of  the,  operations  for, 
30 

complicated  by  fracture,  op¬ 
eration  for,  30 
recent  cases,  31 
unreduced,  32,  38 

Keetley’s  incision  for,  32 
fractures  involving  joint,  29 
tuberculous  disease,  197 
incision  for,  34,  35 
preservation  of  the  biceps 
tendon  in,  cut  showing,  35 
sawing  the  head  of  the  hu¬ 
merus  in,  cut  showing,  37 
fractures  involving  the,  29 
operations  upon  the,  28 

for  tuberculous  disease  of  the, 
197 

after-treatment,  199 


Sigmoid  flexure,  annular  malignant 
stricture  of  the,  718 
growths  of  the,  methods  of  diag¬ 
nosis  of,  735 

peridiverticulitis  of  the,  716 
removal  of  the,  754 
notch  entirely  filled  with  new- 
formed  bone  (Murphy),  337 
volvulus  of  the,  822 

‘  Signe  de  Dance,’  814 

Silk  as  intestinal  suture  material,  654 
not  suitable  for  sutures  in  the  op¬ 
eration  for  hare-lip,  261 
sutures,  superficial,  interrupted,  in 
Rose  operation  for  hare-lip, 
268 

Silver  foil  as  covering  after  skin-graft¬ 
ing,  371 

wire,  use  of,  for  suturing  flaps, 

357>  359 

in  operations  for  syphilitic  af¬ 
fections  of  the  palate,  417 
webbed  fingers,  419 
suture,  in  the  operation  for 
cleft-palate,  274,  275,  279 
hare-lip,  261 

Rose,  269,  270 

Simplicity  in  technique  of  intestinal  op¬ 
erations  keynote  of  success, 

65j 

Sinus  a  complication  of  tuberculous 
disease  of  the  os  calcis,  204 
frontal,  see  Frontal  sinus 
tuberculous,  of  bone,  disinfection 
of,  with  carbolic  acid,  127 
chronic,  formation  of,  123,  124 
following  excision  of  the  el¬ 
bow,  196 

Sinuses,  excision  of,  in  operation  for 
tuberculous  disease  of  the 
elbow-joint,  194,  195 
operations  for  ankylosis  with,  after 
hip-joint  disease,  253 
resulting  from  tuberculous  disease 
of  the  hip- joint,  not  a  con¬ 
tra-indication  to  excision, 

255.  . 

osteomyelitis  of  the  ribs,  173-175 
treatment  of,  in  tuberculous  dis¬ 
ease  of  the  shoulder-joint, 
198,  199 

and  abscesses,  the  result  of  tuber¬ 
culous  disease  of  the  hip- 
joint,  operations  for,  254 

Skin  a  source  of  infection  in  abdom¬ 
inal  operations,  555 
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Skin,  cleansing  of,  preparatory  to  op¬ 
eration  for  intestinal  ob¬ 
struction,  807 

covering  in  the  treatment  of  face 
injuries,  447 

disinfection  of,  preparatory  to 
skin-grafting,  365-367 
arthroplasty,  5 
arthrotomy,  4 

preparatory  to  operation  upon 
the  hip- joint,  234 
for  stercoral  fistuke,  774 
tenotomy  of  the  adductors,  248 
of  face,  involvement  of,  in  malig¬ 
nant  growths  of  upper  jaw, 
not  absolute  contra-indica¬ 
tion  to  operation,  302 
preservation  of,  in  the  operation 
for  hare-lip,  260 

stretching  of  the,  for  the  cutting 
of  grafts,  369 

transplants,  in  operations  for  con¬ 
tractions  of  the  fingers,  424- 
426,  429-431 

Skin-grafting,  conditions  for  success¬ 
ful,  363-365 

disinfection  of  the  skin,  365-367 
dressing  and  after-treatmennt,  371 
indications  for,  363 
method  of  grafting,  367 
preparation  of  the  area  from 
which  the  grafts  are  to  be 
taken,  367 
to  be  grafted,  365 

principles  of  the  operation  of,  365 
Reverdin’s  method,  371 
Thiersch’s  method,  368 
value  of,  363 

in  face  injuries,  question  of, 
447 

operations  for  webbed  fin¬ 
gers,  423 
Wolfe’s  method,  371 

Skin-grafts,  use  of  same  site  for  sec¬ 
ond  series  of,  369 

Skull,  operation  for  tuberculous  ab¬ 
scess  of  the,  155,  156 
operations  for  tuberculous  osteo¬ 
myelitis  of  the,  155 

Sleep,  means  for  producing,  after  op¬ 
eration  for  peritoneal  infec¬ 
tion,  851 

Sloughing  due  to  pressure  of  stitches 
in  placing  flaps,  358 
of  the  lips,  restoration  after,  400 

Sluder’s  method  of  tonsillectomy,  497 


Small  intestine,  see  Intestine,  small 
Snare,  use  of,  for  removal  of  naso¬ 
pharyngeal  benign  growths, 
3D 

Soda  mint,  use  of,  for  relief  of  pain 
of  chronic  gastric  ulcer,  639 
Sodium  bicarbonate  in  the  after-treat¬ 
ment  of  intestinal  obstruc¬ 
tion,  809 

diffuse  peritoneal  infection,  847 
in  the  treatment  of  burns,  441 
Soft  palate,  suturing  of  the  halves  of 
the,  in  operation  for  cleft- 
palate,  274 

‘  Spasms,  stomach,’  see  ‘  Stomach 
spasms  ’ 

Speech,  means  for  improvement  of 
after  operation  for  cleft 
palate,  282 

Spermatic  vessels,  avoidance  of  injury 
to,  in  the  removal  of  the 
sigmoid  flexure,  757 
Spinal  abscess,  aspiration  of,  173 
curettage  of,  172,  173 
accessory  nerve,  avoidance  of  in¬ 
jury  to,  in  operation  on  pre- 
vertebral  cervical  abscess, 

165 

Spine,  tuberculous  osteomyelitis  of  the, 
operations  for,  160 

Spinous  processes,  depth  to  which 
split,  dependent  upon  vari¬ 
ous  factors,  in  Albee  opera¬ 
tion  for  Pott’s  disease,  162 
Splashing  on  succussion  a  sign  of  ob¬ 
structed  pylorus,  640 
Splenic  flexure,  removal  of,  752 
Splint,  abduction,  use  of,  after  opera¬ 
tion  for  osseous  ankylosis 
after  hip-joint  disease,  253 
after  tenotomy  of  the  adductors, 
249 

angle,  see  Angle  splint 
box-,  use  of,  after  operation  for 
tuberculous  osteomyelitis  of 
the  tibia,  148 

cartilage,  use  of,  after  operation 
for  bone  transplant  in  nasal 
depressions,  379 
gunning,  see  Gunning  splint 
hip-,  see  Hip-splint 
Lister’s  anterior,  use  of,  after  Ko- 
cher’s  excision  of  wrist- 
joint,  188 

Liston’s,  use  of,  after  operation  for 
dislocation  of  hip,  113 


INDEX 


91O' 

Splint,  metal  interdental,  use  of,  after 
removal  of  a  section  of  the 
lower  jaw,  323 

plaster  of  Paris,  application  of, 
after  operation  for  fracture 
of  neck  of  femur,  99 
posterior,  with  foot-piece,  use  of, 
after  excision  of  ankle  for 
tuberculous  disease  of  the 
ankle-joint,  212 

stirrup,  use  of,  after  complete  an¬ 
terior  tarsectomy,  202 
Thomas’s  hip-,  use  of,  after  opera¬ 
tion  for  tuberculous  osteo¬ 
myelitis  of  the  femur,  142 
after  excision  of  the  hip,  103 
knee-,  use  of,  after  operation 
for  tuberculous  osteomyelitis 
of  the  femur,  144 
fibula,  147 
tibia,  149 

Travois,  use  of,  after  arthroplasty 
of  hip,  109 

use  of,  after  osteoplastic  resection 
of  the  foot,  214 
operations  for  hammer-toe,  437 
resection  of  the  lower  jaw,  324 
excision  of  the  knee,  82 

for  tuberculous  disease, 
222,  223 

operation  for  tuberculous  os¬ 
teomyelitis  of  the  meta¬ 
carpal  bones,  153 

disease  of  the  os  calcis, 
204 

Murphy’s  operation  for  pri¬ 
mary  tuberculous  disease  of 
the  patella,  226 
skin-grafting,  372 
operation  for  supernumerary 
digits,  424 

webbed  fingers,  419 

Splints,  use  of,  after  operation  for  Du- 
puytren’s  contraction,  427 
in  the  treatment  of  face  injuries, 
444 

Splintage,  Stiles’s  method  of,  after 
Kocher’s  excision  of  wrist- 
joint,  188 

Spray,  use  of,  before  and  after  opera¬ 
tion  for  cleft-palate,  276, 
277,  281 

Sprengel’s  classification  of  acute  stages 
of  appendicitis,  804 

‘  Spur  ’  in  artificial  anus,  treatment  of, 
776-778 


Spur,  retraction  of  the,  a  complication 
of  colostomy,  709 

Squamous  epithelioma,  see  Epithelioma, 
squamous 

Stabb’s  case  of  obstruction  due  to 
strangulation  in  an  aperture 
in  the  mesentery,  831 

Staphylococcus  peritoneal  infection, 
prognosis  of,  852 

Staphylorrhaphy  after  infancy,  276 

Stasis,  venous  and  lymphatic,  in  face 
injuries,  treatment  of,  452 

Stenosis  at  the  seat  of  union,  after  en- 
terectomy,  761 

cicatricial,  cesophagostomy  for,  535 
oesophageal,  gastrostomy  for,  561 
Roux’s  operation  for,  545,  566 
pyloric,  see  also  Pylorus 

gastro-enterostomy  for,  625 
in  infants,  634 

tuberculous,  Caird’s  rules  for  en- 
terectomy  for,  714 

Stenoses,  intestinal,  acquired,  838 
operation,  838 
prognosis  and  results,  839 

Stercolith  an  indication  for  appendi- 
cectomy,  782 

cause  of  perforation  of  a  diver¬ 
ticulum,  683 

Stercoral  fistulae,  operations  for,  773 

Sterilization  of  needle,  paraffin,  and 
syringe,  380 

parts  before  operation  for  unre¬ 
duced  dislocation  of  the 
shoulder,  32 

skin  before  operation  for  removal 
o'f  displaced  semi-lunar  car¬ 
tilages,  56 

Stiffness  at  elbow,  prevention  of,  after 
resection  of  lower  half  of 
diaphysis  of  humerus,  132 
of  elbow,  avoidance  of,  after  ex¬ 
cision,  21 

after  operation  for  intra-articular 
fractures,  avoidance  of,  14 
of  shoulder-joint,  avoidance  of, 
after  operation  for  disloca¬ 
tion^  32,  34 

thumb,  avoidance  of,  after  excision 
of  the  wrist,  12 

Stiles,  Harold  J.,  on  Operations  for 
Tuberculous  Affections  of 
the  Bones,  121 
Joints,  179 

Stiles’s  abduction  hip-splint,  photo¬ 
graph  of,  242 
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Stiles’s  method  of  fixation  of  the  parts 
in  operation  for  tuberculous 
disease  of  the  ankle-joint, 
210 

nailing  together  the  bones 
after  excision  of  the  knee, 
222 

operation  for  osseous  ankylosis 
after  hip-joint  disease,  252 
acute  infective  osteomye¬ 
litis  of  the  neck  of  the 
femur,  238 

splintage  after  Kocher’s  ex¬ 
cision  of  wrist-joint,  188 
subperiosteal  resection  for  tu¬ 
berculous  osteomyelitis  of 
the  diaphysis,  124 
results  after  excision  of  the  elbow, 
196 

Stimulation  in  the  treatment  of  burns, 
440 

Stirrup  splint,  use  of,  after  complete 
anterior  tarsectomy,  202 

Stitches,  apposition,  use  of,  in  suturing 
flaps,  359 

deep,  or  ‘  relief  of  tension,’  use  of, 
in  attaching  flaps,  359 
removal  of,  359 

superficial,  use  of,  in  suturing 
flaps,  359 

Stomach,  acute  dilatation  of  the,  an 
indication  for  gastro-enter- 
ostomy,  599 

and  jejunum,  anastomosis  of,  573, 

577 

cancer  of  the,  640 

jejunostomy  for,  688,  691 
closure  of,  after  gastrotomy,  561 
wound  in  the,  in  partial  gas¬ 
trectomy,  cut  showing,  573 
disease  of  the,  difficulties  of  diag¬ 
nosis  of,  634 

preparation  and  after-treat¬ 
ment  of  patients  operated 
upon  for,  555. 

disorders  of  the,  primary,  634 
secondary,  634 
hour-glass,  etiology  of,  590 
operation  for,  590 
lavage  of  the,  after  operation  for 
intestinal  obstruction,  809 
preparatory  to  operation  for 
intestinal  obstruction,  807 
lavage  tube,  bulb,  and  wire  carrier, 
cut  showing  (Kanavel),  850 
lymphatic  system  of  the,  567 


911 

Stomach,  obstruction  at  the  cardiac  in¬ 
let  of  the,  treatment  of,  635 
operations  upon  the,  555 ;  see  also 
Surgery  of  the  stomach 
after-treatment,  557 
congenital  pyloric  stenosis,  625 
digital  divulsion,  592,  596 
duodenostomy  or  jejunostomy, 
592,  597 

gastrectomy,  partial,  592,  596 
gastro-duodenostomy,  622 
gastro-enterostomy,  592 
anterior,  613 

double  (Weir  and  Foote), 

59?,  594 

in  Y  (Monprofit), 

592,  594 

gastro-gastrostomy  or  gastro- 
anastomosis,  592,  596 
gastropexy,  629 
gastroplasty,  594 
gastro-  pyloro  -  duodenostomy, 
623 

for  ulcers  of  the,  583 
or  duodenum,  operation  for  per¬ 
forating  ulcer  of  the,  588 
resection  of  the  ulcer-bearing  area 
of  the,  574 
surgery  of  the,  634 
ulcer  of  the,  treatment  by  cautery 
of  (Balfour),  587 
lesser  curvature  of  the,  ex¬ 
cision  of,  583 

ulcer  and  carcinoma,  points  of  dif¬ 
ference  between  operations 
for  removal  of,  575 
simple  ulcer  of  the,  635-640 
acute,  635 

complications  of,  636,  637 
physical  signs,  638 
treatment,  638 
chronic,  638 

diagnosis,  methods  of,  640 
physical  signs  of,  640 
treatment,  638-640 
X-ray  examination  of  the 
stomach  contents,  640 
pyloric,  639 

‘  Stomach  spasms  ’  in  gall-stone  dys¬ 
pepsia,  642 

Stoppany-Schroder  and  Fritzsche’s  ap¬ 
paratus,  use  of,  after  resec¬ 
tion  of  the  lower  jaw,  324 

Strangulation  in  abnormal  abdominal 
openings,  obstruction  due  to, 

831 
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Strangulation  of  the  intestine,  enterec- 
tomy  for,  statistics  of,  762 
by  the  Fallopian  tube,  or  by  a 
long  pedicle  of  an  ovarian 
cyst,  830 

Meckel’s  diverticulum,  cut 
showing,  828 

Strapping,  adhesive,  in  Rose  operation 
for  hare-lip,  269,  270 

Strauss’s  (Alfred)  modification  of  the 
Rammstedt  operation  for 
congenital  pyloric  stenosis, 
C28 

statistics  for  operation  for  con¬ 
genital  pyloric  stenosis,  626, 
628 

Streptococcus  peritoneal  infection,  ad¬ 
hesions  in  relation  to,  845 
prognosis  of,  852 

Stricture,  cardiac,  treatment  of,  635 
pyloric,  treatment  of,  635 

Strictures  of  the  intestines,  837 

tuberculous,  an  indication  for  en- 
terectoiny,  713 

Strychnine,  injection  of,  after  opera¬ 
tions  for  intestinal  obstruc¬ 
tion,  809 

before  operation  for  intestinal  ob¬ 
struction,  807 

Styptics,  use  of,  in  haemorrhage  fol¬ 
lowing  tonsillectomy,  497 

Subcuticular  suture  in  the  treatment 
of  face  injuries,  451 

Subhepatic  abscess,  operation  for,  801 

Subhyoid  pharyngotomy,  see  Pharyn- 
gotomy,  subhyoid 

Subluxation  of  the  interarticular  fibro- 
cartilage  of  the  temporo- 
maxillary  joint,  operation 
for,  318 

Submaxillary  lymphatic  glands,  expos¬ 
ure  of,  in  operations  upon 
the  angle  of  the  mouth,  292 
removal  of,  in  operation  for  cancer 
of  the  lower  lip,  290 
the  formation  of  a  new  upper 
lip  after  operation  for  can¬ 
cer,  294 

in  operation  for  small 
cancer  in  the  centre  of 
one  side  of  the  upper 
Hp,  295 

secondary  deposits  in,  gen¬ 
erally  a  contra-indication  to 
operation  for  complete  re¬ 
moval  of  upper  jaw,  303 


Submaxillary  region,  drainage  of  skin 
lymphatics  near  inner  can- 
thus  of  the  eye  into,  297 
flap  derived  from  the,  41 1 
salivary  gland,  removal  of,  in  op¬ 
eration  for  cancer  of  the 
lower  lip,  290 

triangle,  glandular  contents  of  the, 
exposure  of  the,  in  removal 
of  one  half  of  the  lower 
jaw,  325 _ 

Submental  lymphatic  glands,  exposure 
of,  in  operations  upon  the 
angle  of  the  mouth,  292 

Submucoperiosteal  operation  for  pro¬ 
trusion  of  the  lower  jaw, 

.  341 

Subperiosteal  resection  for  tuberculous 
osteomyelitis  of  the  dia- 
physis,  124 

Subphrenic  abscess,  operation  for,  802, 

.  803  . 

Sulphur  in  glycerine,  emulsion  of,  use 
of,  in  complete  removal  of 
the  upper  jaw,  309 

Superior  maxillary  nerve,  division  of, 
in  complete  removal  of  the 
upper  jaw,  307 

Supernumerary  digits,  operations  for, 
423 

Supination,  and  pronation,  movements 
of,  preservation  of,  in  opera¬ 
tion  for  tuberculous  disease 
of  the  elbow-joint,  192 

Suppuration  after  appendicectomy,  796 
spreading,  795 

following  burns,  treatment  of,  441 
from  the  right  iliac  fossa,  routes  of 
travel  by,  cut  showing,  801 
injection  of  Beck’s  bismuth  paste 
in;  348 

of  operation  wound  of  the  face, 
treatment  of,  452 

Supramaxillary  glands,  removal  of,  in 
excision  of  small  cancer  in 
the  centre  of  one  side  of 
the  upper  lip,  295 
lymphatic  glands,  exposure  of,  in 
operations  upon  the  angle 
of  the  mouth,  292 
removal  of,  in  the  formation 
of  a  new  upper  lip  after  op¬ 
eration  for  cancer,  294 

Surgeon,  covering  of  mouth  and  nose 
of  the,  before  operation  for 
cleft-palate,  272 


INDEX 


Surgeon  and  dental-surgeon,  necessity 
of  cooperation  between,  in 
face  injuries,  444 

oral  dental,  advice  of,  essential  in 
correction  of  deformities  of 
the  alveolar  process,  349 
plastic,  desirable  qualities  in  the, 

443 

Surgery  of  the  stomach,  634 
appendix  dyspepsia,  641 
gall-stone  dyspepsia,  642 
gastric  cancer,  640 

physical  signs,  641 
treatment,  641 

gastric  ulcer,  simple,  acute,  635 
acute,  complications  (hsema- 
temesis  and  melsena  and  per¬ 
foration),  636,  637 
pyloric,  639 

physical  signs,  638 
treatment,  638 
chronic,  638 

physical  signs,  640 
treatment,  638-640 
X-ray  examination  of  the 
stomach  contents,  640 
obstruction  at  the  cardiac  inlet, 
635 

pyloric  stenosis  of  infants,  634 
stricture,  635 
Suture  and  sutures : 

after  enterectomy,  failure  of  the, 
760 

gastrectomy,  partial,  description 

of,  569 

operation  for  hare-lip,  ‘  breaking 
down  ’  of,  measures  for 
meeting,  263 

continuous  or  interrupted,  com¬ 
parative  advantages  of,  651 
in  the  treatment  of  face  injuries, 
450,  451 

the  gastro-enterostomy,  573 
in  Senn’s  method  of  gastrostomy, 

5  62 

operation  for  hare-lip,  description 
of,  261 

Rose,  description  of,  267-270 
hour-glass  stomach,  inner  and 
outer,  cuts  showing,  594,  595 
intestinal,  materials  fc  654 
Lembert’s  intestinal,  653 
mattress,  654 
purse-string,  654 

materials  in  the  treatment  of  face 
injuries,  450,  451 
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Suture,  methods  of  using,  different,  cut 
showing,  358 

in  operations  upon  the  intes¬ 
tines,  651 

inserting,  in  comminuted  frac¬ 
tures  of  the  patella,  67 

of  the  abdominal  wound,  556 

lateral  capsule  for  fracture  of 
the  patella,  71 

oesophagus  after  excision  of  the 
diverticulum  (Richardson), 
cut  showing,  526 

pilot,  use  of,  in  the  operation  for 
cleft-palate,  274 

placing  of,  after  excision  of  a 
gastric  ulcer,  585-587 
after  lingual  ulcers,  chronic, 
457 

after  operation  for  perforat¬ 
ing  ulcer,  588 

for  closure  of  cut  ends  of 
bowel  in  enterectomy,  cuts 
showing,  730,  731 
in  the  Balfour  operation,  cuts 
showing,  579,  581 
in  Finney’s  gastro-duodenos- 
tomy,  623,  624 
gastrectomy,  partial,  577 
gastro-enterostomy,  anterior, 
614,  615 

posterior,  604-611 
gastropexy,  631-633 
lateral  implantation  in  enter¬ 
ectomy,  736,  737 
operation  for  cleft-palate,  279, 
280 

Rose  operation  for  double 
hare-lip,  269,  270 

relaxation,  use  of,  in  face  injuries, 
448 

‘  relief  of  tension,’  the  method  of 
using  india-rubber  tubing 
and  silkworm-gut  as,  359 

removal  of,  after  operation  for 
hare-lip,  261,  262 

silver-wire,  in  the  operation  for 
cleft-palate,  274,  275 
Suturing,  care  in,  after  complete  re¬ 
moval  of  the  upper  jaw, 
308 

the  parts,  Stiles’s  method  of,  after 
operation  for  osteomyelitis 
of  the  diaphysis,  126 

flaps,  materials  used  for,  357 
Swaged  splint,  use  of,  after  resection 
of  alveolar  process,  349 
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Swallowing  and  speaking,  avoidance  of 
disturbance  of,  in  removal 
of  half  of  lower  jaw,  326, 
327 

reflex,  abolishment  of,  preparatory 
to  tonsillectomy,  493 

Swinging  flaps  in  the  treatment  of  face 
injuries,  448 

Syme’s  operation  for  the  restoration  of 
the  soft  parts  of  nose,  381 

Syme  and  Kocher’s  operation  upon  the 
lower  jaw,  328 

Synovial  membrane  and  capsule  of 
joint,  separate  incision  of, 
in  arthrotomy,  4 

of  the  knee-joint,  removal  of  the, 
62 

operation  for  tuberculous  dis¬ 
ease  of  the,  localized,  215 
diffuse,  216 

removal  of,  in  excision  of  the  knee 
for  tuberculous  disease,  218- 
220 

Synovitis,  papillary  non-tuberculous,  of 
the  knee,  removal  of  syno¬ 
vial  membrane  for,  63 

Syphilis,  cause  of  nasal  deformity,  373 
congenital,  of  bone,  differentiation 
of,  from  tuberculosis,  122 
lingual,  operations  for,  455 
in  relation  to  plastic  surgery,  354 
tertiary,  in  relation  to  skin-graft¬ 
ing,  364 

Syphilitics  generally  present  most 
quickly  growing  varieties  of 
lingual  carcinoma,  466,  467 

Syringing  the  mouth  and  naso-pharynx 
after  operation  for  cleft- 
palate,  281,  282 

Table,  operating,  for  cleft-palate 
operation,  277 

Tagliacotian  method  of  plastic  surgery 
of  ancient  origin,  353 
retentive  apparatus  used  in, 

357 

source  of  flap,  357 
rhinoplasty,  derivation  of  flaps  in, 

373 

Talc  in  the  treatment  of  burns,  440 

Talipes  equinus,  extreme,  following  in¬ 
fantile  paralysis,  excision  of 
the  astragalus  in,  50 

Talipes  varus,  extreme,  Congenital,  ex¬ 
cision  of  the  astragalus  in, 
5i 


Tarsal  bones  and  joints,  operations 
upon  the,  50 

Tarsectomy,  complete,  214 
anterior,  200 

after-treatment,  202 

Tarso-metatarsal  joints,  operations  for 
tuberculous  disease  of  the, 
200 

Tarsus,  posterior,  operation  for  tu¬ 
berculous  disease  of  the, 
213 

Tavel’s  method  of  gastrostomy,  565 

Tea,  use  of,  after  operations  upon  the 
stomach,  559 

Teeth : 

attention  to  the,  preparatory  to 
abdominal  operations,  5^6 
plastic  operations  on  the  face, 
392 

upon  the  tongue,  455 
for  carcinoma,  468 
operation  for  cancer  of  the 
lips,  288 

tonsillectomy,  492 
carious,  extraction  of,  before 
staphylorrhaphy  after  in¬ 
fancy,  276 

removal  of  a  section  of  the 
lower  jaw,  323 

complete,  of  the  upper 
jaw,  304 

effect  of  operation  for  cleft-palate 
on  position  of  the,  272 
preliminary  to  excision  of  car¬ 
cinoma  of  the  floor  of  the 
mouth,  480 

extraction  of,  submuco-perios- 
teal  operation  for  protrusion 
of  the  lower  jaw,  341 
operations  upon  the  pharynx, 
5°3,  504 

preservation  of,  in  face  injuries, 

445 

preparatory  to  the  removal  of 
lingual  carcinoma,  466 
replacement  of,  after  partial  re¬ 
moval  of  the  upper  jaw, 

3D 

Temperature,  rise  in,  an  indication 
for  exploration  in  intestinal 
injury,  663 

of  room  for  operation  for  intestinal 
obstruction,  807 

Temporal  fascia  and  fat  flap  freed  and 
ready  for  insertion  (Mur¬ 
phy),  cut  showing,  336 
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Temporo-mandibular  articulation, routes 
of  infection  invasion  into 
the,  332 

vein,  avoidance  of  injury  to,  in 
operation  for  retraction  of 
the  lower  jaw,  345 

Temporo-maxillary  ankylosis  (Mur- 

phy), 33 1 

(extra-articular  fibrous  fixation), 
Murphy’s  operation  for,  338 
joint,  diseased,  inter-articular 
fibro-cartilage  of  the,  ex¬ 
cision  of  the,  320 
formation  of  new  articulation 
after  excision  of,  more  suc¬ 
cessful  in  children  than  in 
adults,  320 

operations  upon  the,  318 
subluxation  of  the  interartic- 
ular  fibro-cartilage  of,  op¬ 
eration  for,  318 

articulation,  excision  of  the,  319 

prevention  of  recurrence 
of  bony  ankylosis  after, 
321 

‘  Tender  ’  abdominal  organs,  meaning 
of,  643 

Tenderness,  extreme  localized,  an  indi¬ 
cation  for  exploration  in  in¬ 
testinal  injury,  664 
following  gall-stone  colic,  642 
of  epigastrium  a  sign  of  chronic 
gastric  ulcer,  640 
sign  of  gastric  ulcer,  638 

Tendons,  avoidance  of  injury  to,  in  ex¬ 
cision  of  the  ankle-joint, 
208,  210 

exposed  in  scar  tissue  or  after  su¬ 
ture,  Kanavel’s  use  of  free 
fat  transplants  about,  393 

Tenotomy  for  flexion  deformity,  250 
of  the  adductor  muscles,  247 

Tension,  avoidance  of,  in  the  treatment 
of  face  injuries,  450 
on  flap,  357 

in  the  operation  for  hare-lip,  259 
sutures  in  the  treatment  of  face  in¬ 
juries,  450,  451 

‘  Tension  sutures,  relief  of,’  use  of, 

359 

Test-meals,  use  of,  preparatory  to  ab¬ 
dominal  operations,  556 

‘  Tetra  ’  cloths,  use  of,  in  gastrotomy, 
560 

material,  use  of,  in  abdominal  op¬ 
erations,  555,  556 


Thermo-cautery,  use  of,  for  oblitera¬ 
tion  of  perforation  after  op¬ 
eration  for  cleft-palate,  282 
making  a  section  of  the  intestine, 
721 

in  the  excision  of  the  tongue,  474 
Thiersch  grafts,  not  suitable  in  face 
injuries,  447 

grafting  in  the  treatment  of  ex¬ 
tensive  burns,  442 

Thiersch’s  additions  to  the  advance¬ 
ment  of  plastic  surgery,  353 
knife  or  razor,  for  cutting  skin 
grafts,  369 

method  of  skin-grafting,  368 
Thomas’s  abduction  hip-splint,  use  of, 
after  tenotomy  of  the  ad¬ 
ductors,  249 

abduction  splint,  use  of,  after  ex¬ 
cision  of  the  hip-joint,  245 
use  of,  after  operation  for  os¬ 
seous  ankylosis  after  hip- 
joint  disease,  253 

hip-splint,  use  of,  after  excision  of 
the  hip,  103 

use  of,  after  operation  for  tu¬ 
berculous  osteomyelitis  of 
the  femur,  142 

knee-splint,  use  of,  after  operation 
for  tuberculous  osteomyelitis 
of  the  femur,  144 
fibula,  147 
tibia,  149 

Thoracic  abscess,  prevertebral,  opera¬ 
tion  for,  166 

Thyreo-glossal  duct,  persistent,  removal 
of,  a  lingual  cyst  due  to,  461 
Thrombosis,  ascending,  a  cause  of  in¬ 
testinal  obstruction,  812 
descending,  a  cause  of  intestinal 
obstruction,  812 

femoral,  a  sequela  of  appendicec- 
.  tomy,  797 

intestinal  obstruction  due  to,  opera¬ 
tion  for,  813 

Thumb,  avoidance  of  stiffness  of,  after 
excision  of  the  wrist,  12 
Thyreoids,  lingual,  operation  for,  461 
Tibia,  Blair’s  use  of,  for  improvement 
of  obliquity  of  the  chin,  348 
grafts  from,  Albee’s  method  of  ob¬ 
taining,  in  operation  for 
Pott’s  disease,  162 
operations  for  tuberculous  osteo¬ 
myelitis  of  the  diaphysis  of 
the,  147 
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Tibia,  resection  of  the  lower  third 
of  the  diaphysis  of  the, 
148 

sawing  off  the,  in  excision  of  the 
knee  for  tuberculous  disease, 
219 

and  femur,  fixation  of  the,  in  ex¬ 
cision  of  the  knee  for  tuber¬ 
culous  disease,  220,  222 

Time  for  operation  in  appendicitis,  780 
for  recent  fracture  of  the  patella, 

65 

Tissues  in  face  injuries,  replacing  into 
normal  position  of,  444 

Toes,  supernumerary,  operations  for, 
424 

Tongue,  carcinoma  of  the,  question  as 
to  area  to  be  removed,  487 
effectiveness  of  removal  of  the 
contents  of  the  anterior  tri¬ 
angle  in,  491 

of  operation  in  every  case 
of,  489 

postponing  removal  of 
glands  until  enlarged  in, 
490 

removal  of  the  tissues 
between  the  primary 
disease  and  the  lymph 
glands  in,  491 
time  for  operation  on 
lymph  glands  in,  490 
chronic  ulcer  of  the,  455 
excision  of  chronic  disease  limited 
to  the  border  of  the  (But- 
lin),  cuts  showing,  457 
one  half  of  the,  through  the 
mouth,  649 

falling  back  of  the,  prevention  of, 
in  excision  of  the  lower 
jaw,  322 

fixation  of,  in  operation  for  cleft- 
palate,  278 

malignant  disease  of  the,  choice  of 
operation  for  the  removal 
of,  465 

non-malignant  affections  of  the, 
operations  for,  455 
operations  for  acute  abscess,  455 
cellulitis,  455 

cyst  due  to  persistent  thyreo- 
glossal  duct,  461 
leukoplakial  patches,  455 
lymphangioma  or  macroglos- 
sia,  460 

malignant  disease,  463 


Tongue,  operations  for  preliminary 
laryngotomy,  469 
syphilis,  455 
thyreoids,  lingual,  461 
tumours,  non-malignant,  458 
ulcers,  chronic,  455 
preliminary  preparations,  468 
papillomata  of  the,  removal  of, 
458 

Tonsil,  main  artery  of  the,  clipping  the, 
in  tonsillectomy,  495 

endothelioma  of  the,  operations 
for,  506 

epithelioma  of  the,  operations  for, 
506 

lymphosarcomata  of  the,  opera¬ 
tions  for,  506 

Tonsils,  enlarged,  amputation  of,  before 
staphylorrhaphy  after  in¬ 
fancy,  276 

operations  upon  the,  492 

Tonsillar  tumours,  506 

excision  of,  intra-buccal,  507 
transmandibular,  508 
results  of,  510 

question  of  priority  of  removal  of 
primary  growth  or  glands  in 
excision  of,  508 

Tonsillectomy  by  dissection,  492 

operation,  493 

post-operative  haemorrhage,  treat¬ 
ment  of,  497 

time  necessary  for  double,  496 

Tonsillotomy,  492 

Tooth-plates,  removal  of,  cervical 
cesophagotomy  for  the,  529 

Torek’s  case  of  trans-pleural  oesopha- 
gectomy,  547 

method  of  trans-pleural  operation 
upon  the  oesophagus,  547-552 

Torsion-forceps,  use  of,  in  operation 
for  cleft-palate,  279 

Torsion,  gangrene  of  appendix  due  to, 
782 

of  omentum,  intestinal  obstruction 
from,  81 1 

Tourniquet,  advantage  of,  in  operation 
for  tuberculous  disease  of 
the  wrist-joint,  179 

‘  Towel  method  ’  of  Murphy  for  replac¬ 
ing  distended  intestine,  808 

Toxaemia  in  intestinal  obstruction  due 
to  adhesions,  826 

Tracheotomy  during  operation  for  tu¬ 
berculous  osteomyelitis  of 
the  lower  jaw,  158 
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Tracheotomy  during  operations  for 
tumours  of  the  hypopharyn- 
geal  group,  518 

transthyreoid  pharyngotomy,  515 
preliminary  to  operations  upon  the 
pharynx,  503 

pharyngotomy  for  a  tumour 
of  the  epilaryngeal  group, 

5i  1 

Trans-mediastinal  cesophagectomy,  539 
Bircher’s  modification,  545 
Roux’s  modification,  545 
Sauerbruch’s  modification,  540 
Von  Mikulicz’s  modification, 
54i 

oesophagotomy,  538 
operations  upon  the  oesophagus, 
538. 

Transmucoperiosteal  operation  for  pro¬ 
trusion  of  the  lower  jaw,  340 

Transplantation  of  bone  or  cartilage 
in  obliquity  of  the  chin,  347 

Trans-pleural  operations  upon  the 
oesophagus,  547 

Transthyreoid  pharyngotomy,  lateral, 

51 1 

Trans-trochanteric  incision  for  osteot¬ 
omy  of  the  neck  of  the 
femur,  94 

Transposed  flaps  in  the  treatment  of 
face  injuries,  448 

Transverse  colon,  removal  of,  752 
and  the  flexures,  removal  of,  751 
colostomy,  699 

Trauma  (transmitted)  cause  of  tem- 
poro-maxillary  ankylosis, 
332 

Traumatic  dislocations  of  the  hip,  op¬ 
erations  for,  no 

Trendelenburg  position  for  mesial  di¬ 
vision  of  the  jaw,  328 
operation  for  removal  of  one  half 
of  the  lower  jaw,  325 
removal,  complete,  of  the  upper 
jaw,  304 

resection,  osteoplastic,  of  upper 
jaw,  316 

Trephine,  use  of,  in  operations  for  tu¬ 
berculous  osteomyelitis  of 
the  skull,  156 

Treves’s  advocacy  of  ‘  interval  opera¬ 
tions  ’  for  appendicitis,  781 
case  of  hernia  through  the  fora¬ 
men  of  Winslow,  833,  837 
collapsible  rubber  bag  an  aid  to 
enterectoiny,  738 
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Treves’s  operation  for  tuberculous 
lumbar  abscess,  170 

Triangle,  anterior,  see  Anterior  tri¬ 
angle 

Triangular  gaps,  closure  of,  360 

large,  method  of  closing,  by  means 
of  flaps,  cut  showing,  362 

Triceps  tendon,  lengthening  of,  16 

Trigone,  exposure  of  the,  in  operation 
for  osteomyelitis  of  the 
femur,  144 

Tripier’s  operation,  449 

Trocar,  use  of,  for  aspiration  of  spinal 
abscess,  173 

Trochanter,  removal  of,  in  tuberculous 
hip-disease,  240 

Trotter  (Wilfred)  on  Operations  for 
Malignant  Disease  of  the 
Oral  and  Laryngeal  Parts  of 
the  Pharynx,  502 

Trotter’s  statistics  for  excision  of  epi¬ 
laryngeal  tumours,  513 
tonsillar  tumours,  510 

Tube,  use  of,  after  gastrostomy,  566 
Moynihan’s  intestinal  drainage,  686 

Tubes,  Paul’s  enterostomy,  687,  693 

Tubercle,  lingual,  operations  for,  455 
in  relation  to  plastic  surgery, 
354 

Tuberculosis  of  bone,  circumscribed, 
characteristics  of,  122 
differentiation  of,  from  congenital 
syphilis,  122 

of  the  long  bones,  metaphyseal,  122 
general,  following  operation  for 
tuberculous  disease  of  the 
sacro-iliac  joint,  256 
pulmonary,  associated  with  tuber¬ 
culous  disease  of  the  sacro¬ 
iliac  joint,  255 

Tuberculous  disease  of  appendix,  an  in¬ 
dication  for  appendicectomy, 
783 

elbow,  excision  for,  17 
hip,  quiescent,  248 
hip- joint,  operations  for  ab¬ 
scesses  and  sinuses,  the  re¬ 
sult  of,  254 

intestine,  an  indication  for  en- 
terectomy,  713 

enterectoiny  for,  statistics 
of,  762 

lateral  anastomosis  for, 

765 

unilateral  exclusion  for, 
768 
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Tuberculous  disease  of  knee-joint,  sec¬ 
ondary  to  a  focus  in  one  of 
the  bones,  operations  for, 

223 

patella,  operations  for  pri¬ 
mary,  224 

sacro-iliac  point,  255 
hip-disease  in  a  child  aged  5  years, 
skiagram  showing,  233 
hip-joint  disease,  operations  for 
the  correction  of  deformi¬ 
ties  resulting  from,  247 
infiltration  of  the  caecum,  747 
osteomyelitis,  see  also  Osteomye¬ 
litis,  tuberculous 
of  the  diaphyses  of  the  long 
bones,  operations  for,  121 
primary,  of  the  diaphysis,  op¬ 
erations  for,  122 

Tubular  needle  with  reel  of  wire  for . 

cleft-palate  operations,  277, 
278 

Tumour  and  tumours : 

in  cancer  of  the  stomach,  signifi¬ 
cance  of,  641 

tender,  a  sign  of  chronic  gastric 
ulcer,  640 

a  sign  of  intussusception,  814,  818 
pyloric  stenosis  of  infants,  635 
of  the  hypopharyngeal  group,  op¬ 
erations  for,  517 

ovarian,  a  cause  of  intestinal  ob¬ 
struction,  831 

pelvic,  obstruction  due  to,  colos¬ 
tomy  for,  696 

pharyngeal,  varieties  of,  505 
epilaryngeal  group,  506 
hypopharyngeal  group,  506 
oropharyngeal  group,  505 
pharynx,  exposure  of,  504 
local  removal  of,  504 
recessus  piriformis,  506 
operations  for,  514 
splenic  flexure,  localization  diffi¬ 
cult,  752 

tongue,  non-malignant,  operations 
for,  458 
types  of,  458 

tonsil,  operations  for,  506 
tuberculous,  of  the  ileum,  removal 
of  (McCosh  and  Thacher), 
713 

Turbinate  grafts,  use  of,  in  face  in¬ 
juries,  447 

Turpentine,  use  of,  in  the  disinfection 
of  sinuses,  253  | 


Turpentine,  use  of,  in  operation  for  tu¬ 
berculous  osteomyelitis  of 
the  lower  jaw,  158 
upper  jaw  and  malar  bone,  159 
Typhlostomy,  697 

Ulceration  of  the  duodenum  a 
complication  of  burns, 

439 

of  the  lips,  restoration  after,  400 
‘  Ulcer-bearing  area  ’  of  the  stomach, 
resection  of  the,  575 
Ulcer,  cicatricial  constriction  of ,  a 
cause  of  hour-glass  stomach, 
590 

of  the  stomach,  resection  of  the,  574 
or  duodenum,  perforating,  op¬ 
eration  for,  588 

gastric,  treatment  by  cautery  (Bal¬ 
four),  587 

excision  of,  from  the  lesser 
curvature,  583 

chronic,  partial  gastrectomy 
for,  596 

or  duodenal,  an  indication  for 
gastro-enterostomy,  598 
simple,  635 
acute,  635 

complications  of,  636, 
chronic,  638 

diagnosis  of,  from  cancer 
of  the  stomach,  640,  641 
diagnosis  of,  from  gall-stone 
dyspepsia,  642 

and  sequelae,  operations  for, 

583 

on  anterior  gastric  wall  with  gas- 
trohepatic  omentum  dis¬ 
sected  from  lesser  curva¬ 
ture,  cut  showing  (Bal¬ 
four),  585 

jejunal,  a  complication  of  gastro¬ 
enterostomy,  618 

peptic,  a  sequela  of  gastro-enteros¬ 
tomy,  621 

pyloric,  639;  treatment,  640 

rodent,  see  Rodent  ulcer 

septic,  attempt  to  graft,  useless, 

364 

final  preparation  of  the,  prepara¬ 
tory  to  skin-grafting,  367 

of  the  tongue,  chronic,  456 
Ulcers,  chronic,  lingual,  operations  for, 
455 

stercoral,  and  diverticular  disease, 
perforation  in,  683 
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Ulna,  operations  for  tuberculous  osteo¬ 
myelitis  of  the  diaphysis  of 
the,  139 

tuberculous  foci  in  the  upper  end 
of  the,  193 

Ulnar  nerve,  care  of,  in  arthroplasty  of 
elbow,  23,  27 

avoidance  of  injury  to,  in  operation 
for  tuberculous  disease  of 
the  elbow-joint,  194 
osteomyelitis  of  the  meta¬ 
carpal  bones,  153 

branches  of  the,  avoidance  of  in¬ 
jury  to,  in  operation  on 
wrist,  1 81 ,  183 

and  capsule  of  elbow- joint,  ex¬ 
posure  of  the,  from  the 
ulnar  side  (Murphy),  24 

Unilateral  exclusion,  intestinal,  766- 
772 

Union  of  granulating  flaps,  period  re¬ 
quired  for,  357 

Ureter,  avoidance  of  injury  to,  in 
colectomy,  749,  750 
operation  for  tuberculous  dis¬ 
ease  of  the  sacro-iliac  joint, 
256 

removal  of  the  sigmoid  flex¬ 
ure,  757 

sloughing  of  the,  a  sequela  of  ap- 
pendicectomy,  796 

Urine,  incontinuance  of,  relief  of, 
after  operation 'for  vertebral 
thoracic  abscess,  169 

Vaccines  for  diffuse  peritoneal  in¬ 
fection,  851 

Vagino-intestinal  fistula,  bilateral  ex¬ 
clusion  for,  769 

Valadier’s  principle  concerning  pres¬ 
ervation  of  mucous  mem¬ 
brane  tags  in  face  injuries, 

444 

Vascular  supply,  influence  of  oblitera¬ 
tion  of,  in  colectomy,  742 

position  of  growth  with  regard  to, 
in  colectomy,  745 

Velocity  of  bullets,  influence  of,  in  in¬ 
testinal  injuries,  671 

Vermiform  appendix,  780;  see  also  Ap¬ 
pendix 

operations  upon  the,  780 

Vertebral  column,  disease  of  the,  op¬ 
erations  for  pharyngeal  ab¬ 
scesses  arising  from,  499 

Vesicles,  see  Bullae 


Vesico-intestinal  fistula,  769,  778 

Vessels,  exposed,  fat  transplants  about, 
392 

Viscera,  abdominal,  ‘tender,’  meaning 
of,  643 

clamped  and  surrounded  by  gauze 
in  posterior  gastro-enteros- 
tomy,  602-604 

grasped  by  clamps  in  anterior  gas- 
tro-enterostomy,  614 

Viscerosensory  arc,  point  of  completion 
of,  648 

equilibrium  of,  disturbance  of,  644 
reflex,  643-648 

Vocalization,  improvement  of,  by  early 
operation  for  cleft-palate, 
271,  272 

Voice,  condition  of,  in  syphilitic  affec¬ 
tions  of  the  palate,  416 
improvement  of,  after  operation 
for  cleft-palate,  282 
by  early  operation  for  cleft- 
palate,  271,  272 

natural,  prospects  of  securing,  in¬ 
creased  by  pressure  opera¬ 
tion  for  cleft-palate,  274 
preservation  of  the,  in  the  removal 
of  tonsillar  tumours,  507 

Volvulus,  820 
csecal,  822 
colostomy  for,  694 
gangrene  of  appendix  due  to,  782 
of  the  large  intestine,  821 
of  the  small  intestine,  821 
operation,  820 
sigmoid,  822 

Vomiting  due  to  gall-stones,  642 

a  symptom  of  intestinal  obstruction 
due  to  embolism,  812 
chronic  gastric  ulcer,  638 

relation  of,  to  pain,  638, 
639 

intussusception,  814 
pyloric  ulcer,  639 

after  operation  for  intestinal  ob¬ 
struction,  control  of,  809 
diffuse  peritoneal  infection, 
treatment  of,  847 

regurgitant,  after  gastro-enteros- 
tomy,  616,  620 

in  cancer  of  the  stomach,  640 
relief  of,  by  use  of  Kanavel’s  gas¬ 
tric  tube,  850 

‘  Vomiting  ’  in  obstruction  at  the  car¬ 
diac  inlet  of  the  stomach, 

635 
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Von  Mikulicz,  see  Mikulicz 

V-shaped  incisions,  abolishment  of,  in 
operation  for  cancer  of  the 
lower  lip,  290 

Vulcanite  plates,  see  Plates 

Waring  (H.  J.)  on  Operations  for 
Malignant  Disease  of  the 
Tongue  and  Floor  of  the 
Mouth,  463 

Non-malignant  Affections  of  the 
Tongue,  455 

Warts,  lingual,  removal  of,  458 

Washington  University  operation  for 
double  hare-lip,  diagrams 
and  photographs  illustrating, 
264 

Water,  cold,  use  of,  after  removal  of 
half  of  lower  jaw,  327 
use  of,  after  removal  of  the  upper 
jaw,  31 1 

after  operation  for  congenital 
pyloric  stenosis,  628 

upon  the  stomach,  558, 
563,  566 

Waterproof  strapping,  use  of,  after  op¬ 
eration  for  hare-lip,  262,  263 

Watson’s  (P.  H.)  complete  anterior 
tarsectomy,  200 

Waugh  (George  E.)  on  Operations  for 
Pharyngeal  Abscess,  499 
on  Operations  upon  the  Tonsil, 
492 

Waugh’s  method  of  tonsillectomy,  493 
observations  on  absence  of  haemor¬ 
rhage  in  tonsillectomy,  in  a 
series  of  7,000  cases,  495 

Waxy  disease  resulting  from  persistent 
sinuses  in  tuberculous  dis¬ 
ease  of  the  sacro-iliac  joint, 
256 

Webbed  fingers,  condition  of  hand  with, 
418 

operations  for,  418 

Didot’s  operation  (dorsal  and 
palmar  flaps),  422 
division  of  the  web,  419 

with  formation  of  trian¬ 
gular  flap  at  its  base, 
421 

combination  of  one  of  the  pre¬ 
ceding  with  skin-grafting, 
423 

removal  of  bones  in  osseous 
union,  423 
after-treatment,  419 


Weber’s  operation,  Rammstedt’s  modi¬ 
fication  of,  for  congenital 
pyloric  stenosis,  625 
Wedge,  interdental  (Murphy),  334 
Weight  extension,  for  flexion  deform¬ 
ity,  250 

Weir  and  Foote’s  operation  for  hour¬ 
glass  stomach,  592,  594 
Whitehead’s  operation,  for  excision  of 
tongue,  469-472 

varnish,  use  of,  in  complete  re¬ 
moval  of  the  upper  jaw, 
308 

Wire,  iron,  see  Iron  wire 

passing  the,  in  fracture  of  the  pa¬ 
tella,  69 

silver,  use  of,  in  fastening  frac¬ 
tured  bone,  15 

suture,  in  the  operation  for 
cleft-palate,  274,  275 

in  Rose  operation  for 
hare-lip,  269,  270 

type  of,  in  suturing  fragments  of 
fractured  patella,  67 
Wires,  through-and-through,  for  ap¬ 
proximating  the  maxillae, 
273 

Witzel’s  method  of  gastrostomy,  563 
introduction  of  tube,  in  jejunos- 
tomy,  689;  use  of,  in  peri¬ 
toneal  infection,  847 
Wolfe’s  method  of  skin-grafting,  371 
Wolfler’s  method  of  gastro-gastrostomy 
or  gastro-anastomosis  for 
hour-glass  stomach,  596 
operation,  /  anterior  gastro-enteros- 
tomy,’  598,  613 
Wound  and  wounds : 

abdominal,  suture  of  the,  556 
after  excision  of  the  knee  for  tu¬ 
berculous  disease,  closure  of 
the,  222 

external,  cervical  oesophagotomy 
for  suture  and  drainage  of, 
530 

extra-peritoneal,  treatment  of,  669 
facial,  suppurating,  treatment  of, 

452 

of  the  great  omentum,  treatment 
of,  674 

intestinal,  incised,  treatment  of,  666 
lacerated,  treatment  of,  666 
punctured,  treatment  of,  666 
union  of,  760 

of  the  large  intestine,  repair  of, 

668 
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Wounds,  mesentery,  treatment  of, 

673 

septic,  attempt  to  graft,  useless, 
364 

Wrist-joint,  excision  of  the,  9 

by  Kocher’s  single  dorso-ulnar 
incision,  180 

by  Lord  Lister’s  method,  9 
parts  removed  in,  cut 
showing,  1 1 

structures  concerned  in, 
cut  showing,  10 

extensive  tuberculous  disease  of 
the,  skiagram  showing,  186 
operations  upon  the,  9 

for  tuberculous  disease  of  the, 
179 

after-treatment,  188 
technique,  179 

X-rays  in  the  after-treatment  of 
face  injuries,  452 

in  the  treatment  of  burns,  442 
value  of,  in  showing  condition  of 
ramus  some  time  after  sec¬ 
tion  of  jaw,  346 
in  determining  extent  of  lum¬ 
bar  abscess,  170 
diagnosis  of  cancer  of  the 
stomach,  641 
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X-rays,  value  of,  in  showing  condition 
of  webbed  fingers,  418 
for  localizing  foreign  bodies 
in  the  oesophagus,  530,  531, 
532,  538 

in  examination  of  oesophageal 
diverticula,  523 

importance  of,  in  determining  the 
type  in  fracture  of  the  pa¬ 
tella,  64 

examination  of  the  stomach  con¬ 
tents  in  the  diagnosis  of 
chronic  gastric  ulcer,  640 
use  of,  in  obstruction  at  the 
cardiac  inlet  of  the  stomach, 
635 

Zesas’s  statistics  of  operation  for 
perforation  in  enteric 
fever,  682 

Zinc  chloride,  use  of,  in  operation  upon 
the  hip-joint,  241 
in  complete  removal  of  the  up¬ 
per  jaw,  308 

oxide  in  the  treatment  of  burns, 
440 

Zones,  abdominal,  description  of,  659 

Z-shaped  surfaces  of  bone,  sawing  of, 
in  tuberculous  disease  of  the 
knee-joint,  223 
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